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Eliminates the a 
Human Factor 


in Measuring 


Hemoglobin 


Measures Directly in Grams 
per 100 ml. and % of Normal 








The Fisher Electro-Hemometer (Pat. Applied for) is a photo-electric instrument 
now widely employed for the specific purpose of determining the hemoglobin content of 
blood. It operates on the well-known acid-hematin method and provides the means of 
making hemoglobin determinations with a degree of accuracy and reproducibility not 
possible by ordinary visual means. 


This instrument determines hemoglobin directly, both in per cent of normal and in 
grams per 100 ml. It embodies all the advantages of the photometric method while 
retaining the simplicity of operation that facilitates rapid use. 





With the portable, self-contained Electro-Hemometer, different workers obtain the 
same results because readings are made directly without calculations and because no 
human judgment in matching colors is required. The technique of taking and diluting 
the blood sample is unchanged. 








Complete, Compact, Portable Unit 






Supplied with the instrument are a Photometric Cell, Standardizing Cell, Dilut- 
ing Pipette, batteries and printed directions. Simplified instructions for operation are 
engraved on the panel. 


Fisher Electro-Hemometer $75.00 


(Leather Carrying Case, $5.00 Additional) 


Available along with other modern appliances and reagents from: 


Manufacturers— Distributors 


FISHER SCIENTIFIC CO. EIMER AND AMEN! 


717 Forbes St., Pittsburgh (19), Pa. Greenwich and Morton Streets 
2109 Locust St., St. Louis (3), Mo. New York (14), New York 


Headquarters for Laboratory Supplies 
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An Industrial View of Research Trends 


1 


M. L. Tainter, Director of Research 
Winthrop Chemical Company, Inc., Rensselaer, New York 


ONSIDERATION OF RESEARCH TRENDS 
from the standpoint of industry calls for an 
evaluation of the shortage of men and women 

h scientifie training and the relationship of indus- 


Tepa- 
Reae- 








bl research to research in government agencies and 
hversities; possible or prospective changes in our 
ent laws also must be weighed. The first and most 
ssing need is quickly to adjust industrial research 


Para 


the greatly modified conditions brought about by 
dislocations of the war. The second is to adapt it 
n the Mthe changes resulting from the tremendous com- 
heial expansion of this country. 
f@epveryone is aware of the growing inflationary 
nd whereby all things are becoming more costly in 
ns of dollar values. Because of governmental con- 
ls to combat inflation, increases in selling prices 
goods have been held down in relation to the cost 
developing or producing the products. This has 


ulted in research becoming much more expensive 























‘proportion to the profit on the product output. 


pra: f™eilationary trends, coupled with the shortage of 
led personnel, have raised the salaries of research 
rkers to a figure well beyond any previous level. 
our particular field the research laboratories are 
ying Ph.D.’s, just out of school with no special ex- 
ince and only average ability, initial salaries 
ich are approximately double those which the 
berior graduates received in academic or research 
itions ten to fifteen years ago. Men of somewhat 
baler experience and ability expect, and are re- 


smart, 


‘ing, salaries greater than those of most university 
lessors, at a time when their technical skill and 
perience are equivalent to those of perhaps only 
versity instructors or assistant professors. Not 
y have the salaries advanced to new high levels but 
costs of chemicals, glassware, and other items of 
rating expense have gone up, so that the total 
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Presented as part of a panel discussion of ‘Science in the 
oe World” before the Eastern New York: Section of the 
rican Chemical Society, 13 October 1945. 
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eost of running laboratories is approximately double 
what it has been previously. One result of this in- 
creased cost of research is that problems have to be 
evaluated most critically now that they cost so much 
more to investigate. Another side of the same picture 
is that if a fixed budget is being maintained, the total 
amount of research which can be accomplished is 
limited by the greater expense of each project. 

It would appear that industry is in a better posi- 
tion to meet this particular situation than are labora- 
tories of the Government and universities. Industry 
will be able to adjust the selling price of the products 
it manufactures to their new cost as soon as there is 
a return to conditions of free competitive enterprise. 
Government also is undoubtedly better off than the 
universities as far as research cost is concerned, al- 
though, in response to the demand to reduce taxes, the 
availability of funds for governmental research will 
be more limited than under wartime conditions. 

As a result of the tremendous growth of American 
industry there has been a remarkable increase in the 
amount of industrial research during the past two 
decades. At the present time industrial organizations 
are doing probably twice as much research as all 
other agencies in the country combined, especially if 
emergency-induced war research is excluded. The 
figures are not completely available for recent years 
because of various war-imposed restrictions. How- 
ever, the general position is rather clearly indicated by 
Table 1, which was presented in Vannevar Bush’s re- 
port to the President, entitled Science, the endless 
frontier. 

The shift of research towards industry creates 
problems which must be carefully considered. In- 
dustrial research traditionally has consisted primarily 
of developing and perfecting the application of the 
fundamental discoveries made in noncommercial labo- 
ratories. Development of new fundamental knowl- 
edge cannot be maintained at adequately increasing 
rates if university research does not accelerate with 
the industry which it feeds. For this the universities 
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need more income. The greatest deterrent to the 
growth of university research funds is present tax 
regulations, which hamper donations of money. Modi- 
fication of existing tax laws and rulings could be readily 
made so that such donations would be stimulated to 
the point of restoring the universities’ relative posi- 
tion in the country’s research. Such a means of ac- 
complishing this objective would be highly desirable, 
since it would place the control of the spending of 
such money in the hands of skilled university ad- 
ministrators whose success with such funds has been 
amply demonstrated. 


TABLE 1 
SCIENTIFIC RESEARCH EXPENDITURES 
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Science, the endless frontier: a 
a D. C.: U. 8S. Govern- 
> 


From Bush, Vannevar. 
report to the President. 
ment Printing Office, 1945. 

If the universities are not enabled to carry on their 
fundamental researches at a pace commensurate with 
the need, then industry, as a matter of self-protection, 
will have to devote increasing attention to this type 
of research problem. Probably this would be de- 
sirable in the long run. Some industrial organiza- 
tions are now actively promoting such studies; how- 
ever, their contributions form only a small part of 
the total fundamental discoveries being made. Before 
this type of investigation can be pursued by industry 
to an adequate degree, management will have to be 
convinced of the necessity of such studies. The di- 
rectors of research will have to demonstrate to Boards 
of Directors that money spent in such research is as 
productive in the long run as is applied research 
designed for immediate commercial application. 
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Whole new industries can spring up as a regi} | wan 
fundamental research if this is developed under gp, sliciti 
leadership. The important thing is to uncover, atiol 
fundamental facts, for there will be good PYOspediie ich 
of finding manifold practical applications of tj, ests 
Good recent examples of this type of developyelilila:4 n 
are found in the plastic industries and in the prog yaft 
tion of nylon and related products as a result of frye | 
study of the fundamental chemistry of high mole. oa rc! 
weight polyamide polymers. Another is based oy 4 
thermionic tube, which was made possible only} 
fundamental discoveries on the behavior of ase 
a vacuum. 
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A serious implication of the shift to industria] 
search is the change this is producing in the ay 
ability of trained scientific personnel. Industria] 
search laboratories depend almost exclusively , 
university-trained scientists for the direction , 
prosecution of their research programs. If univ 
sities become overshadowed by industrial reset 
activities, it will be increasingly difficult for thenj 
retain qualified investigators who are capable of tray 
ing the research men of the future. Not only dy 
this involve routine classroom instruction, but 
those intangible qualities of inspiration and leadg 
ship. One of the most valuable qualifications fr 
university scientist is an ability through personal 
force of character, and enthusiasm for his subject# 
attract to him and to the subject he represents m 
phytes eager to join him in enjoying the beauties: 
his field. These qualities of leadership also make lz 
a desirable man for an industrial research post. | 
the academic scientist has to leave the university % Shs 
earn an adequate livelihood for his family, not oj ment 
is the university bereft but also industry, whic 
depending upon him to recruit and train its fue 
research workers. The answer to this is obvious: 
is to the long-term advantage of industry to see ti 
university professorships remain attractive enough! 
compete on equal terms for the personnel needed ! 
educational functions. 
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The problem of trained personnel has been greiiimy 
accentuated by the developments occasioned by ™ 
war in the last few years. No one could reasouly 
have anticipated that the National Government, po 
advised by those on whom it relied, would cut of 4 
supply of future scientists by compelling the reckld 
siphoning of these individuals into the military * 
vices. One of the most serious blunders of our ¥ 
time policies was the failure to jealously husband! 
present and prospective scientific workers so that 4 
strength of the nation could be fortified throug) } 
creased research development, rather than weaket! é 
This viewpoint has been publicly reiterated by ™"F- 
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esult Me our most influential scientific leaders without 
T Siy|iciting any persuasive or convincing official expla- 
Ver ty ation of the motives or reasoning alleged to justify 














rOspeifiie ch draft policies. A heavy load of responsibility 
 theflitiyosts on the shoulders of those who condoned, if they 
lopuemiiigid not actively advise, this widespread, indiscriminate 
pro tgrafting of present and potential scientific workers. 
t oftlThe extent of the diversion of manpower from re- 
olecilfiiMcearch as exemplified by the Ph.D. group has been 
1 on Mceummarized by Dr. Bush’s committee (Table 2). It 


vill be realized immediately that these sixteen thou- 
sand research scientists diverted to war were entirely 
inconsequential from the standpoint of military man- 
: nower needs in view of the fourteen million people 


only 


7ASE5 | 


trial 
e aye had under arms. However, withdrawal of this 
trial mmany from the research group represented a per- 


vely qmmmcentage loss to research which will require a decade to 


On a pvercome. 
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Ost. | 
sity From Bush, Vannevar. Science, the endless frontier: a 


eport to the President. Washington, D. C.: U. S. Govern- 
ment Printing Office, 1945. BP. 171. 


oo ©} Industry must adopt special measures to meet the 

jypresent and future shortage of trained personnel. 
Une method, which will be of moderate help, will con- 
Bist of additional training and education of present 
junior staff members. Upgrading the more capable 
idividuals through promotion of extension courses, 
special training programs in the industrial labora- 
ories themselves, and other means may in some small 


part supply additional people at higher levels of 
Sattainment. 


Another means of helping to fill this gap will be to 
stimulate the education of new research workers in 
hniversities by making their training programs more 
Attractive than others available to the returning 
veteran. This means that universities must have 
benerous fellowship funds whereby men who wish to 
eturn for scientifie education can be supported ade- 
uately. A man who has been out of college and in 
he military forces for several years, and has possibly 
kccumulated family responsibilities, has matured to 
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such a degree that he cannot be expected to go back 
for three or four years of schooling unless his eco- 
nomic position during this period is made not too un- 
bearable. Some financial help will be provided 
through the re-education programs of the Government, 
but it is not clear at this time whether such provisions 
alone will prove sufficiently attractive to tip the bal- 
ance of distribution in any significant manner. 

Another means by which industry might help meet 
the manpower shortage is by creating joint research 
programs with universities and research institutes. 
This would, in essence, make these endowed or aca- 
demie research laboratories extensions of the in- 
dustrial organizations. Any such widespread program 
would be dangerous for both industry and universities 
unless it were carried out with great circumspection. 
For industry to’depend upon university scientists for 
any considerable part of its research would be to put 
the universities in the position of having to aecept re- 
search projects, time schedules, and the other attri- 
butes of industrial research which would not properly 
fit into the academic scene. 

If a university scientist is induced to supplement 
his income by conducting a significant amount of re- 
search for industry, then this cannot help but divert 
his interest, and a disproportionate share of his 
energy, from his primary academic functions. It is 
true that university professors can contribute effec- 
tively to industrial programs by giving periodie advice 
along the lines of their special knowledge and train- 
ing; but when the association goes further than this. 
it must be at the expense of the universities’ needs. 
Therefore, the industries should restrict their demands 
on the academic scientists, primarily relying on them 
to a limited degree as consultants in fields of their 
special interests. Industry should also support, as 
far as its resources permit, the fundamental research 
and educational programs of the man or the institu- 
tion through grants of fellowship funds. To the 
largest possible degree these grants should be entirely 
unrestricted so that they could be used either to pro- 
mote training in research or to expand fundamental 
research without regard for its commercial implica- 
tions. The grants should not be used as levers, even 
indirectly, to foree the prosecution of applied re- 
searches of immediate commercial value. For this 
latter type of work special short-term arrangements 
should be made. 

Some in industry feel that a serious problem pres- 
ently to be faced arises from the aecelerated de- 
velopment of governmental bureaucracy in research. 
Under the impact of wartime necessity, numerous re- 
search projects were set up under governmental 
auspices to obtain answers to specific questions in the 
shortest possible time. These projects drew freely 
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and practically without restriction on the trained 
personnel of the country. Almost without exception 
they had the best ability of the country at their com- 
mand; their funds were, for all practical purposes, 
unlimited. As a result of the intensive work which 
this made possible, numerous important problems 
were advanced rapidly to stages which would have 
been reached only after many years under ordinary 
peacetime conditions. An unfortunate aftermath is 
that there is a possibly natural tendency, especially 
in those participating in these programs on a full- 
time basis, to feel that they have a vested interest in 
the continuation of the programs beyond the time of 
the national emergency which necessitated or justified 
them. 

Consideration of the monetary and manpower-hour 
expenditures on these governmental wartime research 
projects as a whole reveals a low scientific return on 
the investment. This is not because of any failure of 
the persons involved to contribute their best efforts, 
but rather results from the inherent nature of the 
situation. The expenditure of even millions of re- 
search dollars at a forced draft rate is not an adequate 
substitute for original ideas. Without fertilization 
by the flashes of genius which break open new fields 
for investigation and point out unexplored concepts, 
the piling up of manpower hours simply multiplies 
the accumulation of relatively inconsequential details. 
Many of the war-inspired research programs demon- 
styate eloquently that piling up data and expending 
money in a research program cannot make up for the 
lack of novel concepts worthy of such extensive study. 
The great hazard in all the present proposals of gov- 
ernmental stimulation of research through subsidies 
arises from the fundamental truth that large volumes 
of research are not often adequate substitutes for 
high quality and originality. 

Another danger in the mass approach to research, 
particularly in peacetime and where the funds are 
supplied from governmental sources, is that it might 
put the educational institutions at the mercy of ad- 
ministrators whose ability in the political manipula- 
tions required to get appointments would outweigh 
their qualifications as scientific executives. In the 
hands of irresponsible theorists such bureaucratic re- 
search projects could become instruments for pro- 
moting ill-coneeived and unscientific political, eco- 
nomic, or social philosophies. The recent history in 
Europe provides sufficient tragic examples of the 
perversion of research by government to demonstrate 
that these possibilities are not entirely imaginary. 
The leverage provided by the administration of the 
huge research funds proposed could dislodge the en- 
tire balance between our present educational system 
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and industrial research if not exerted with congy, 
mate skill. 

The viewpoint seems to be held in certain gover, 


jimi 
On é 


' lice! 
mental circles that size and economic prosperity yy Mi ofic 
synonymous with social undesirability. There appeay I 
to be a tendency to want to discredit the methods njl 


organizations which have been outstandingly succes, 
ful, simply because of their success. An example ¢ 
this is the attack on our patent system. One py, 
posal which is being actively discussed in Washingig 
is to compel licensing of all patents. The idea of th 
proponents of such a policy is that thereby pate 
would be made freely available to all, which woyj 
result, in some ill-defined way, in an improvement j) 
the general welfare. However, compulsory licensiy 
of patents actually would have just the reverse ¢ 
fect. A patent is a contract between the Governme; 
and the discoverer which provides that he can hay 
exclusive use of his invention for a limited period ¢/ 
years in return for making it freely available 
everyone thereafter. If availability for use by olf 
even at a license fee, is to come from the moment ¢ : bub). 
disclosure of the invention, then there usually woul @tinu: 
be little reason for having a patent. The welfare cf tion 
the inventor would be much better advanced by keep mece 
ing his invention secret for commercial exploitatin . equ 
Thereby he could maintain for a longer time th{} and 
monopoly which he had created for himself throu om 
the stroke of genius which constituted his invention [— was 
A further serious consequence of compulsory licensiff @plan 
of patents would be to decrease the amount of patent 
ing and disclosure thereby of new scientific inform: 
tion. At present, patents constitute an importa 
part of the scientific literature. This would be chokei 
off if patenting were discouraged by compulsr 
licensing regulations. 

Some argument is made that compulsory licensiz—R7 
of patents would keep powerful companies from preg” 
empting entire fields of commercial developmet 
through broad, multiple-patemt coverage. This argt 
ment gains whatever force it may have by being tity 
to the assertion that, through such patent contr, t 
small industry or the small businessman is belli) 
squeezed out of the competitive picture. It is difficd! i 
to see how the compulsory licensing of patents wou'f- 
modify the fact that a large, well-run compalf” 
might be able to manufacture some item and to df” 
tribute it more economically than a small organiéf_ 
tion which lacks the resources and trained persoul , 
of its larger rival. If there were compulsory licensi{f ~ 
of patents, the small manufacturer would be wo%f) 
off than previously, because he would have no way t 
maintaining an exclusive market for the product "F 
his invention during the period needed for its P*} - 
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liminary commercial development and establishment 
on a firm business footing. The result of compulsory 
‘censing would simply be the expansion of the large 
ficient units at the expense of the smaller ones. 

If there is misuse of patents by industry to create 
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10ds of njustified monopolies or to extend them beyond the 
ucees Mehounds which are prescribed by, law or which are 
ple (Me cocially desirable, then there is adequate redress avail- 


able in the various enactments bearing on restraint of 


le pro. 
LingioyMtrade, unfair competition, antitrust acts, ete. These 
of th Mmean meet any legitimate need of the circumstance and 
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HE TIME HAS FINALLY COME when re- 
ible «fim search no longer has to be restricted to purely 
Le military objectives. A particularly important 
rent of subject for postwar geological research is the con- 
inuation of the study of experimental rock deforma- 
ion that just got off to a good start when it was 
ecessarily interrupted by wartime activities. At the 
equest of the chairman of the Division of Geology 
nd Geography of the National Research Couneil a 
ommittee on Experimental Deformation of Rocks 
ras organized in 1944 in connection with postwar 
planning in order to formulate a systematic program 
or the work, a sort of target at which to shoot in 
postwar research. 
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patent . ‘i 
forme: 
por tati A special microscope technique, known as petro- 
abrie analysis, which has been perfected during the 
ast twenty years, has made it possible to visualize the 
@2y in which the more important rock-making min- 
Perals, in particular quartz, calcite, mica and feldspar, 
m pee were arranged in rocks. This spatial visualization has 
proved that in practically all intensely folded and 
hetamorphosed rock terranes some vectors in the rock 
@Ponstituents, either dimensional or erystallographie or 
7 i Poth, are lined up in certain definite patterns of pre- 
- 'eecrred orientation. That is to say, all the inequidi- 
we 4 hensional grains of caleite in a marble or of quartz 
| a a quartzite may lie with their longer axes parallel. 
— } all of certain crystallographic directions such as 
to 7 € optic axis in quartz or calcite, or all of certain 
sans werystal planes such as the basal plane in mica, may 
arranged in definite spatial patterns. The infer- 
nce that this preferred orientation in rock constitu- 
nts is induced by the type of movement followed by 
€ constituents during rock deformation has opened 
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‘ysical Union, Washington, June 1945. 
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have, of course, already been widely used for this 
purpose. 

Finally, if industry and industrial research are to 
continue increasing in strength and productivity and 
thereby contribute to national welfare, they must have 
an atmosphere of assurance that they will be per- 
mitted to reap a fair reward for the results of their 
researches. In such an atmosphere of confidence the 
leaders of industrial research will feel that they stand 
on firm ground, from which unparalleled progress is 
inevitable. 


Study of Experimentally Deformed Rocks’ 
Eleanora Bliss Knopf 


Chairman of the Committee on Experimental Deformation of Rocks, National Research Council 


up a new path of investigation of the meehanies of 
crustal movement. 

But as long as the geologist cannot do as the 
metallographer does with his ductile metals, that is, 
deform rocks and determine how the position of rock 
constituents has been changed by the deforming move- 
ment, the kinematic interpretation of petrofabric dia- 
grams must remain, like too many other geologic con- 
clusions, a matter of more or less well-justified infer- 
ence. 

We know that these petrofabrie diagrams differ in 
symmetry and in type, but what do these differences 
really show and how can we prove that they mean 
what we think they must mean? To establish a sound 
scientific basis for interpretation we must make the 
components of at least some rocks assume a definite 
spatial arrangement in response to some definite de- 
forming force. 

STRAIN TO RUPTURE 


Inasmuch as it is not an easy matter to produce a 
spatially continuous deformation in such ordinarily 
brittle material as rocks it is natural that the first 
experimental work on a known rock fabric was to 
strain the rock to rupture and to relate the ultimate 
strength to the fabrie pattern. This was first done in 
1929 by Drescher, who deformed a marble fabrie that 
had been carefully studied in Innsbruck by Felkel, 
under the direction of Sander. The material chosen 
for the test was an Alpine calcite tectonite (marble) 
that showed no outward evidence of anisotropic strue- 
ture. However, it was collected from what is known 
to be a zone of highly deformed rocks and it proved 
to have a marked preferred orientation. It was de- 
formed in direct relation to the tectonic axes deter- 
mined by the fabrie pattern, which had been estab- 
lished by the work of Felkel. The marble was found 
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to rupture most readily when the compressive force 
was applied parallel to the plane in which there is the 
strongest concentration of those erystallographic 
planes that have long been known to be glide planes 
in ealeite. It also shows the greatest strength when 
the compressive force is applied normal to this plane. 

Five years later Bell investigated a biotite granite 
in the same way and found that it ruptures most 
easily when the pressure is applied at an angle of 
45° to the plane in which the majority of the biotite 
leaves are arranged. This fabric, like that of the 
marble, proved to have a marked girdle pattern, but 
unlike the marble it showed its maximum strength 
when the pressure is applied parallel to the axis of 
the girdle. The marble shows its intermediate strength 
when compressed in a direction parallel to the axis 
of the girdle. The difference in strength between the 
strongest and weakest directions in the fabric is 
about 38 per cent of the maximum strength in marble 
and about 15 per cent in the granite. Therefore an 
apparently disotropie marble has, in reality, a 
marked anisotropy, which has a definite influence on 
the crushing strength. Similarly, in a granite with a 
strong preferred orientation of biotite this fabric 
pattern predetermines a perceptible difference in 
strength in different directions. 


PLastic DEFORMATION 


In these experiments there was no penetrative in- 
tragranular movement that would produce plastic de- 
formation before rupture, so the movement merely 
broke the spatial continuity in the fabrie without 
rearranging the erystalline grains. When the bril- 
liant work of Griggs in the laboratory of Professor 
Bridgman at Harvard finally solved the problem of 
inducing a plastic deformation of marble cylinders 
that was perfectly homogeneous as far as could be 
told from the external shape, the time had come to 
study the internal fabric of these cylinders and to find 
out what really happens to the constituent calcite 
grains during the process of deformation. 

The most desirable test material for such an inves- 
tigation would undoubtedly be a statistically isotropic 
polyerystalline monomineral aggregate. The Yule 
marble, quarried by the Vermont Marble Company 
in Gunnison County, Colorado, is a polycrystalline 
aggregate and monomineral, being made up of calcite 
grains alone. It was therefore used for the work. 
It does not, however, fulfill the other desideratum of 
a statistically isotropic fabric, in other words a fabric 
made up of grains in random orientation. Such an 
arrangement is desirable because in a fabric of ran- 
dom orientation the influence of the deforming move- 
ment is free to rearrange the grains in strict conform- 
ity to the stress plan, uninfluenced by a pre-existent 
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pattern. That a pre-existent pattern does exert », 
influence was proved by using the rather simple 
fabric of the Yule marble. Although this mar), 
appears equigranular on casual inspection it has jy 
reality a distinct planar structure produced by ih 
parallel arrangement of discoid calcite grains. Tj 
dimensional preferred orientation proved to be yg. 
companied by a marked crystallographic preferya 
orientation, in which the optic axes of the caleit 
crystals lie almost perpendicular to the planar stry. 
ture determined by the dimensional orientation. 

This planar structure was completely transpose 
by the deforming movement from a vertical positigy 
in the test cylinder to an approximately horizont| 
position in the shortened cylinder. The grains wer 
found to be again discoid and again concentrated jy 
one plane, but the orientation of the plane ha 
changed entirely in response to the deforming move. 
ment. Microscopic analysis of the fabric also showed 
that this horizontal plane of flattening is really ; 
compromise between two planes determined by th 
erystal lattice structure of the calcite. That is { 
say, the maximum concentration of the glide lamella 
of the calcite is in two planes, intersecting at a lov 
angle and bisected by the flattening plane. That th 
original fabric had controlled the course of the move- 
ment in deformation was proved by the very interest 
ing fact that the cylinders, after shortening, had los 
their original circular cross-section and had _ becou 
elliptical. Now if the test cylinder had been «at 
from a statistically isotropic substance in which al 
potential directions of movement were the same, the 
movement would have been free to proceed througl 
the fabric with equal ease in all directions normal t0 
the direction of compression. As the confining pre: 
sure was equal on all sides, a differential force in the 
direction of the cylinder axis should have given rx 
to an outward movement of material that would b 
equal on all sides and thus maintain the cireular cros 
section of the cylinder. Such a movement would have 
an axial symmetry. The fact that the movemell, 
instead of following such a “cone of shear,” followel 
two “intersecting planes of shear” shows that tli 
movement was actually orthorhombic in its symmett 
plan. This orthorhombic symmetry proves that tl 
original anisotropic structure, instead of being wiped 
out by the deformation, predetermined the axis 
intersection of the operative slip planes that caus 
the deformation. Moreover, fabric analysis showed 
that the direction of the major axis of the ellip* 
coincides with the direction determined by the gli! 
line relation between the lamellae and the axis maxi 
of the deformed calcite fabric. Thus the change "F™ 
external shape was directly determined by the gt" f- 
gliding. 


= 
tee 


DIMERS 


. 2668 


cert ap 
Simple 
Marble 
has i 
by the 
This 
be ae. 
eLerred 
calcite 
' Struc. 
L. 
Sposed 
OSitiog 
iZOntal 
S were 
ited in 
e had 
move. 
showed 
ally 4 
vy the 


is tg 


mellaey 


a low 
at the 
move. 
terest- 
id lost 
eCoMe 
n cut 
ch all 
e, the 
rough 
nal to 
pres 
in the 
n rise 
ld be 
CY OSS 
| have 
ment, 
lowed 
t the 
metrt 
tthe 
viped 



































AL 
SINGLE CRYSTAL DEFORMATION 


This anisotropy of the fabric, which has such a 
»rked influence upon the progress of deformation, 
pends upon the field that is being considered. A 
plyerystalline calcite fabrie of random orientation 
nuld be isotropic because the grains are not lined 
» in a preferred orientation. But if we examine 
rther into the field of the space lattice of the indi- 
dual calcite erystal, the field is no longer isotropic, 
eause the movement is no longer free to proceed 
th equal ease in all directions but is restricted to 
tain prescribed crystal glide planes in certain 
escribed erystal directions. 

‘Therefore, in formulating a program for systematic 


search on the mechanism of rock deformation the 


damental start should really be to determine the 
urse of the deforming movement in the space lattice 
the ionie erystals that make up the rock-making 
nerals. Much has been found out in recent years 
out the course of deformation in the space lattices 
the easily deformed metal crystals. It remains, 


Ipwever, to the credit of the science of geology that 


inning and translation, which are the processes of 


Dlastic deformation in metals, were first discovered 
@pd carefully studied by mineralogists, in ionic erys- 
is. In later years it has been proved both by metal- 
Mégraphers and by mineralogists that the course of 
@formation follows certain laws, predetermined by 










e anisotropy of the space lattice. The metallogra- 


Pher has the advantage over the geologist that he can 
@eform his crystals more readily, but he has to con- 
fxd with the handicap that he can only study the 
Mternal rearrangement of opaque crystals by X-ray 
@alysis, whereas modern optical petrofabric analysis 
@ transparent minerals gives an easy preliminary in- 
{ ght into the response of the crystal lattice to deform- 
Mig movement, and certain ambiguities that may be 
Mierent in the optical method can be solved later by 


























ray analysis. 


: One of the first problems that cries for attention in 
; Dele crystal research is: What is the relative func- 
| #n of twinning and translation in plastic slip? The 
Metallographer has answered this for metal erystals 


the statement that the slip is accomplished both 
translation-gliding and by twin-gliding along pre- 


4 ribed erystal planes and in a prescribed crystal 


ection. The essential differences between these two 


pss of deformation are threefold: (1) The move- 
Bent in translation can proceed in both senses of the 
‘Mescribed direction; in twin-gliding it is restricted to 
int oe direction sense. (2) In translation the movement 
FF continue uninterrupted until strain hardening 
/@Pngs the plastic deformation to an end. In twin- 
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gliding the movement is homogeneous simple shear 
of a given part of the crystal lattice for a finite dis- 
tance that can be computed. (3) This simple shear 
proceeds for a restricted distance, measurable as a 
fraction of the interatomic interval; therefore the 
orientation of the space lattice is changed in the 
sheared part of the lattice. In translation the move- 
ment is a whole multiple of the interatomic distance 
and is not necessarily homogeneous. The orientation 
of the space lattice is unchanged; therefore there is 
no optical means of recognizing the process except in 
those sections where the offset between the displaced 
portions of the grain may cause a perceptible irregu- 
larity in grain boundary or a fine lamellar structure. 

The restricted amount of movement in twinning 
puts a definite limit upon the amount of extension or 
compression that can be attained by twinning alone. 
When the crystal is sheared throughout its whole 
extent nothing more can happen by twin-gliding. 
For this reason metallographers ascribe to translation 
the dominant role in metal deformation where the 
extension may be several hundred per cent of the 
length of the undeformed crystal. Twinning, how- 
ever, plays an important auxiliary part. For exam- 
ple, in deforming a erystal of zine in tension the 
deformation starts by translation along the basal 
plane when the shearing stress along that plane in 
a given direction has reached a certain critical value. 
The direction of the applied force remains constant; 
therefore, as the grain changes shape by gliding, the 
glide planes are gradually tilted towards the direction 
of extension and away from the direction of shorten- 
ing in the erystal. This change finally brings the 
crystal glide plane into a position where the shearing 
stress on this plane is less than the critical value 
necessary for movement and the process slows down. 
At this stage the resolved shear stress on the twinning 
plane {10:2} comes into play and a part of the space 
lattice will snap by twinning for a limited distance 
into the position where the basal gliding plane can 
function once more. In a space lattice such as cal- 
cite, where one and the same erystal plane functions 
as a glide plane both for translation and for twin- 
ning, it is not so easy to sort out the difference in 
operation of the two processes. Even the compara- 
tively low pressure of a knife blade upon the proper 
edge of a cleavage rhombohedron will produce simple 
shear in one direction upon the flat negative rhombo- 
hedron. This movement can only proceed in one 
direction sense, towards the crystal axis, whereas 
translation could proceed in the opposite sense. In 
order to prove that translation does operate as well as 
twinning, Bell deformed a calcite crystal by applying 
the force in such a way that the crystal could not 
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yield by twinning. The calcite then moved in the 
same plane as before but in the opposite direction 
sense. Such movement must therefore be translation- 
gliding. 

Griggs got some highly interesting and complex 
results by deforming a single crystal of Iceland spar. 
He obtained a homogeneous deformation of 7 per 
cent by applying a differential force of almost 2,800 
kg./em.? at room temperature to a crystal under a 
hydrostatic pressure of 10,000 atmospheres. The test 
eylinder was cut with the long axis parallel to an 
edge of the cleavage rhombohedron, in other words 
nearly parallel to one of the three possible flat rhom- 
bohedral glide planes. However, there is an am- 
biguity in the orientation, as the position of the erys- 
tal axis in the undeformed cylinder is not known. 
Four sets of glide planes were developed, with some 
indication that both twinning and translation had 
operated on at least three. But the lamellae pattern 
is somewhat too complex to justify far-reaching con- 
clusions as to the mechanism of deformation, and 
although the erystal was selected to be free from all 
traces of twinning as far as could be judged from 
external appearance alone, there was no optical or 
X-ray study of the internal structure. This was in 
the nature of a preliminary experiment at a time 
when Griggs was establishing his high-pressure tech- 
nique and there was no opportunity to repeat the 
experiment under more accurately controlled condi- 
tions. When it is repeated it would be desirable to 
change the erystal orientation of the test cylinder 
which was originally selected in order to facilitate 
the rather difficult operation of cutting the cylinders. 
In this cylinder, deformed by Griggs, one of the three 
potential glide planes was nearly parallel to the direc- 
tion of applied force and therefore immobilized to 
slip as the resolved shear stress on this plane was 
zero. Movement could and apparently did occur on 
the other two potential glide planes. A simpler setup 
for the purposes of analysis would be a cylinder cut 
so that the erystallographie ¢-axis lies in the long 
axis of the cylinder. The resolved shear stress would 
then be equal on all the three glide planes, and the 
shearing stress on two other crystal planes that may 
possibly operate as glide planes in the calcite lattice, 
namely, the basal plane and the prism, would be zero, 
so that they should be unable to function. Moreover, 
with the erystal c-axis of calcite in the direction of 
a compressive force the three flat rhombohedral glid- 
ing planes should be unable to function by twinning 
as the movement on them would then have to proceed 
against the compressive force. Any movement on 
these planes ought therefore to be translation. Cylin- 
ders of similar orientation should then be tested in 
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tension with the tensile force applied paralle] to thy 
cylinder axis. Such a stress plan is an ideal Setup { 
yield by twin-gliding. 
It would be particularly interesting to stop the ds 
formation after it has proceeded a very short istan 
in order to see what happens in the early stage of 4, 
deformation and to compare it with deformatig 
earried to a point where the stress-strain curve igi 
cates considerable strain hardening. This cOmpar. 
son should be carried out on cylinders deformed yyj 
identical presure-temperature conditions in whic § 
only variable would be the extent of the deformatiy 
Later experiments should evaluate the effect of yay 
ing pressure and temperature conditions. . 
Two important factors in such a program are: (| 
the homogeneity of the test erystal, which should} 
carefully studied to preclude the possibility of ty 
ning in the original undeformed crystal; (2) a cx 
ful setup of the field of stress in its relation to 
orientation of the glide planes that are known to} 
operative in calcite. If the initial orientation of ty 
erystal lattice is known, it should be possible to px 
dict the possibility of translation and of twinning» 
these planes and to plot the change in erystallograply 
orientation that would result from first, second a 
successive generations of twins if the deformatir 
obeys the law of maximum resolved shearing stra 
Comparison of the predicted and observed resili 
should give a picture of the actual mechanism i 
deformation. 
The same method of study should eventually ¥ 
earried on in cylinders, in which the erystal setups 
planned to put the maximum resolved shearing stra 
upon other potential glide planes in the crystal lattit 
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DEFORMATION OF POLYCRYSTALLINE MONOMINERI 
AGGREGATES 


This problem can be studied in much the same W 
as in the single crystals. A way to determine wit 
are the operative glide planes in such a rock 
stituent as calcite and how these planes earry the # 
forming movement is to deform a ealcite fabric ¢ 
simple pattern or a fabric of random orientation {¢ 
such can be found) and to measure all the lie 
elements in the deformed fabrics, grain by grain, #! 
relate all the linear elements in each grain to the op 
axis of that grain. We would then know which chy 
tal planes have developed to the point of visibill 
in each grain and we would also know the oriental 
of these planes with respect to the stress plan ts 5 
induced the deformation. It would also be post 
to orient the stress field of the deformation in rif 
ence to the preferred position of potential glide plas 
just as was done in the study of the single «1 i 
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, Jinder, and by checking the predicted against the 
UD foe 


sperimentally acquired pattern we should be able to 
ove which are the operative glide planes and how 
pey function. Of course this presupposes a simple 
ettern of strong preferred orientation to start with, 
hich again emphasizes the necessity of most pains- 
king preliminary analysis of the material to be used 
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a Another interesting problem that should be studied 
ich ty the deformation of polyerystalline aggregates Is the 
matin Jation of the degree of the preferred orientation to 
vane’ amount of deformation in the test cylinder. If 
“Biwe get a certain degree of preferred orientation and 
re: (1 certain fabrie pattern ud a cylinder that has attained 
ould 4 40-per cent deformation, how much would we get 
f tig bhder similar conditions if the deformation were 
ow pped at a 20-per cent shortening? One of the 
to th periments in tension carried out by Griggs and 
n tol alsley suggests that there is a determinable relation 
of f tween amount of strain and degree of preferred 
to i hentation. } 
tae In the experiments carried out by Griggs at Har- 
oranh rd the test eylinders were cut so that the tectonic 
nd wee? plane of the fabric, which contains the maximum 
nell neentration of calcite lamellae, was parallel to the 
- ctrl axis of the cylinder in two of the three sets of 
all st pieces. In the third set this planar structure 
io oe normal to the cylinder axis. Unfortunately, al- 
bugh this piece was shortened fully as much as the 
ally es it was impossible to study it because the de- 
tal med cylinder crumbled to powder before it could 
ae thin sectioned. The elastic recovery on this speci- 


n was higher than in the other two, but probably 
P crumbling of the cylinder was not connected with 
Mis fact. Possibly the deformation was more inter- 
Mnular in this specimen, more intragranular in the 
ber two, or possibly the relief of pressure was more 
iden in the specimen that crumbled than in the 
ler two. This experiment of compression normal to 
major slip plane of the fabric should be repeated. 
Still more important experiments should be made 
bn cylinders eut so that the resolution of shear 
ss on the slip plane of the fabric should be a 
imum, in other words at 45° to the tectonie slip 


ne, of the original fabrie. Here the deformation 
buld be a maximum. 
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priggs and Balsley obtained marked deformation 
as much as 24 per cent in Yule marble cylinders 
bined in tension under 10,000 atmospheres confin- 
pressure. They used three test cylinders cut with 
same orientation as the cylinders used in the com- 
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pression tests. Their experiments attained a much 
higher degree of homogeneous deformation than the 
94 per cent extension that Boker had previously ob- 
tained in Carrara marble. I have had no opportunity 
to study these cylinders intensively, and one of the 
highly desired fields of investigation would be to 
repeat these experiments with very carefully oriented 
cylinders and to study the results more intensively 
than could be done from the single section cut from 
each cylinder deformed by Balsley. 


RECRYSTALLIZATION 


Griggs made an extremely important contribution 
to the technique of high-pressure deformation when 
he succeeded in producing a beautiful recrystalliza- 
tion texture in Yule marble, deformed at 150° C. in 
the presence of H,O and CO,. This experiment was, 
however, only of a preliminary nature, and it was 
only possible to cut one thin section from this cylinder 
instead of the three mutually perpendicular thin sece- 
tions that are necessary for a comprehensive fabric 
analysis. There is also some ambiguity about the 
orientation of the one thin section that was made; 
therefore no report has been made upon the fabric. 
This interesting experiment should be repeated and 
the results restudied as intensively as possible. 


FURTHER WORK 


Finally, as the work progresses it should be possible 
to investigate the behavior of single crystals and 
monomineral aggregates in shearing stress and also 
to examine the behavior of polymineral aggregates 
made up of two or more constituents. 

It must be strongly emphasized that, in order to 
get sound conclusions from the proposed experimental 
work, the investigation should be carried on systemati- 
cally, and it is particularly important that work on 
single erystals and on the simplest polycrystalline 
fabries that can be found should be carried on under 
the simplest possible stress plan until procedure can 
be formulated from the fundamental data as a basis 
for further investigation. 

Research of this kind is slow and arduous, involv- 
ing much drudgery before we can arrive at broad 
conclusions. Perhaps this fact should be emphasized 
to the geologist who is likely to think of research in 
terms of short programs. As geology becomes more 
and more an experimental science we are every day 
extending the scope of our investigations and in a 
day when much is heard about the necessity for 
organization of scientific research this should be ree- 
ommended as one of major importance to geological 
selence. 
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A National Science Foundation: Will It Be a Practical 
Reality or a Perpetual Controversy? 


I. M. Kolthoff and Maurice B. Visscher 


University of Minnesota 


ORKING SCIENTISTS have every rea- 
son to be extremely uneasy about the 
likely consequences of the confusing 

status of scientists’ support of legislation in Congress. 
The testimony of about one hundred representative 
scientists has been heard in Washington, and a num- 
ber of questionnaires have been circulated fairly 
widely. It is apparent that, with negligibly few ex- 
ceptions, American scientists favor the aims and ob- 
jects of both of the main bills in Congress, S. 1285 
and §. 1720. In fact, the broad objectives of S. 1285, 
introduced by Senator Manguson, and of S. 1720, in- 
troduced by Senators Kilgore, Johnson, Pepper, Ful- 
bright, and Saltonstall, are substantially identical. 
The major differences involved have been analyzed 
ebjectively and carefully by Senator Kilgore (Science, 
1945, 102, 630-638), and it is seen that they relate 
almost wholly to techniques of administration and to 
patent policy. The new bill, S. 1720, represents a 
significant compromise on many controversial issues. 

It is unfortunate that American scientists have 
not asked themselves the crucial question about the 
whole matter: If Congress prefers one or the other 
of the two bills, is either of them so poorly con- 
structed that it would be better to have no support 
of legislation by scientists than to have the less 
desirable of the two? This is really the pertinent 
question, because perfection is too much to hope 
for, and a reasonably satisfactory arrangement is 
all one has a right to demand. If American scientists 
could stop emphasizing the one or two controversial 
points and accept what it is clear most of them 
want, namely the objectives of both of the bills in 
question, it is reasonable to hope that one of them 
might be passed soon. If not, the Congress is likely 
to throw up the job as hopeless and let scientific 
research starve again for lack of support. 

It would seem that there are no insuperable bar- 
riers to satisfactory operation in either of the two 
bills. Their differences regarding patent policy are 
not of great interest to most scientists in the uni- 
versities, and it appears likely that the compromise 
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suggested in S. 1720 will largely eliminate criti¢ 
from industrial scientists. On the score of { 
other problem, namely, the method of adminis 
tion, differences remain, but the advantages of ey 
method are counterbalanced by disadvantages whi 
make the net differences small. 

Recently a group of scientists under the leak 
ship of Professors Harlow Shapley and Harol(| 
Urey have said: “The signers of this statement by 
a profound conviction that a program of feds 
aid to research is vital to the national interest 
that legislation acceptable if not wholly satisfacty 
to those who hold divergent points of view al 
particular questions of function and organization « 
be drafted. We stand ready to cooperate ini 
revision of the bills recently considered at the Seu 
hearings on pending national science legislation. ( 
purpose is to serve the national interest by secu 
the collaboration of the maximum number of quali 
scientists in a united attack on the scientific pn of 
lems confronting the nation.” alth- 

We are in full accord with this view and go qi° 
step further, namely, to say that, as the bills: aster 
stand, their differences are so inconsequential 10 ral | 
scientific functions they could subserve that the ge" 
cision as to their exact form should be left t e bor 
judgment of the Congress, because public pi Beth 


i ae ‘ - ning 
questions rather than scientific ones are involved. ee 
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We urge our colleagues to express their opiliff 
on the crucial question raised above to their i 
sentatives in both Houses of Congress. We % 
reason to believe that the acrimonious debate ! 
the details of this legislation has led many Cong] 
men to doubt whether there is actually any {om 
legislation which would be acceptable to a } 
majority of scientists and to the Congress !! 
If the controversy over the form of administt 
of public funds is continued, the public an 
Congress may easily conclude that scientists are” the 
concerned about the political differences bet weet wei 
two bills than about the scientific objectives whit! BR ions 
have in common. . & , 
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* section K (The Social and Economic Sciences) of 
the American Association for the Advancement of 
ience today holds a special opportunity and respon- 
bility in our social, economic, and political life to 
d in interpreting the problems of society to the 
hysical and biological scientists and to help acquaint 
e social scientists with the problems invention and 
scovery are creating. All scientists (social, physical, 
nd biological) have demonstrated their ability during 
lorld War II to utilize the techniques and accumu- 
ted bodies of knowledge of their own disciplines to 
eet a crisis. None were found wanting when a com- 
on danger faced the country. The spectacular ac- 
mplishment of the physicists, the production of the 
omic bomb, has foreed on both scientists and the 
M@ublic the realization that the cultural lag, discussed 
any years ago by Dr. W. F. Ogburn, is not just a 
henomenon for academic discussion but a poignant 
ality that must be recognized if peace between 
Mpital and labor and peace between nations are to 
maintained. 
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The engineers may invent most efficient heating and 
qualifgm@oling systems, and the chemists, synthetic materials, 
fic pee Of which could be used to build clean, efficient, 
Mealth-conditioning homes, but families continue to 
Me in slums. This is a cultural lag around which 
aster major social problems. The most baffling eul- 
Wal lag is the lack of an adequate international gov- 
nment for the control of atomie energy, especially 
bomb. Technology was bringing the nations closer 
Meecther in 1920 and, as is well known, the speed in 
ninating space has been greatly accentuated since 
at time. Consequently the lag in time is at least 
enty-five years; a workable international organiza- 
m should have been established by 1920. So today 
tions are trying to adapt their formal relations to 
echnology heretofore unknown. 

Affiliated with Section K are the American Socio- 
WB cal Society, the American Statistical Association, 
P American Library Association, and the American 
onometrie Association. The section has also worked 
ely for many years with Pi Gamma Mu, the Social 
lence Honorary Society. Frequently the programs 
the annual meetings of the AAAS have consisted 
Special programs given by these different organi- 
‘ons. Sometimes one central theme was followed 
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Work for Section K 


Bruce L. Melvin, Secretary 


for all sessions for which the affiliated organizations 
were responsible, and sometimes not. 

The programs of Section K have varied widely over 
the years; they have been determined by the places 
of the meetings, the time, and the interests of those 
in charge. The titles of some of the papers given in 
1920 were: Preliminaries of Peace,’ Effective Means 
for Readjusting Prices, Magnitude of America’s Past 
in Feeding Europe, Americanization, Publie Health, 
Precious Stones, Engineering Education for Tomor- 
row’s Tasks, The Crime Wave, and Economie Con- 
ditions in Peru. Jumping to 1925, the general sub- 
ject was Research and Progress. Topies covered in- 
cluded: Research in Forestry, Research in the Meat 
Industry, Future Agricultural Research, Scientific Re- 
search as Applied to Concrete Construction, and Ad- 
ministration of Industrial Research. Then, at the 
1926 meeting, the general subject was Law Enforee- 
ment. This subject would indicate that the Associa- 
tion was interested in the crime wave. A general sur- 
vey of the field of crime was made, though the eauses 
of erime as they may have rested in our social and 
economic organization were not examined. Part of 
the programs since 1926 have emphasized mathe- 
matical methodology, while some attention has been 
paid to planning. More papers have been devoted to 
population problems than any other field. 

Scientists are concerned today as never before about 
the consequences of the application of their findings. 
Today men do not engage in scientific research out of 
curiosity, as it was once said they did. Science, 
whether called pure or applied, receives its appro- 
priations for practical ends, but just what those ends 
may do to society is troubling all thinking men. The 
historical background of Section K makes it espe- 
cially appropriate that in its programs the social and 
economic questions which seientific findings are cre- 
ating should be discussed. 

The program of Section K for the St. Louis meeting 
(27-30 March) is built around the general theme, “The 
Impaet of Technology on Society.” This program is 
designed to portray vividly some of the problematical 
aspects of modern society occasioned by the advance- 
ment of the physical sciences and the lack of adapta- 
tion of man to the new conditions created or eall it, 


1By David Payne Hill, 
of State. 
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formerly an Assistant Secretary 
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if you will, the cultural lag. The program will not 
be a symposium on scientific method or on any subject 
belonging to any one field, since techniques of any one 
discipline may be adequately handled in meetings of 
its own. Moreover, it is hoped that the St. Louis 
meeting will be the first of a series dealing with the 
place and responsibility of science and its handmaid, 
technology, in human affairs. This general plan is 
built on the belief that the method of science can 
be applied to all the problems of mankind and that 
the open-minded investigation of the most prejudiced 
and “ticklish” questions should be undertaken if they 
involve individual and social welfare. 

During the past fifty years mankind, by sheer 
reason, has furthered his material achievements more 
than during the preceding iwo hundred years. He 
rides on the wind, has learned to utilize the waves 
of the ether, has explored to the minutest details the 
nature of matter, and anticipates that within a very 
short time he will be able to increase his power in- 
finitely through conquering the atom. Man has aec- 
cumulated much knowledge and developed techniques 
in economies, sociology, psychology, ete. Man can 
control nature: he makes the lightning, the wind, and 
the water his servants. But has he gained sufficient 
wisdom to control himself or to live with his fellow 
men without destroying them? 

Man has all the facilities to live in comfort and 
security, yet never was a feeling of insecurity or dis- 
trust in Western civilization greater. World War II 
indicated that man is more rapacious than when the 
goods of life were not available, more cruel than 
when cruelty was that of the savage beast, and more 
bent on power and prestige than when titles regulated 
classes. The world is critical of democracy—perhaps 
more so than when it was only an experiment and 
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when Negro slavery contradicted its existence, p, 
searches have given man millions of mechanical slay, 
with tireless power to do his bidding, yet Germany 
which had this power to lift the standard of life te 
the world, was unsatisfied without the enslavement ¢ 
others. 

With all these indictments certain common values af 
humanity are still accepted by scientists and state. 
men. Some of these are security, physical and ment) 
health, and certain minimum standards of liviy 
How far are we attaining these for our own peoplet 
How close can we come to their general realizatioy! 
Social problems exist when these goals lie outside thy 
grasp of a large mass of the population. Therefor 
it falls within the seope of its activities for Section x 
to promote research that will bear on the formatin 
of public policy that relates to such problems and ty 
help secure the cooperation of the best thinkers iy 
all sciences as problems in such fields press for solp. 
tion. 

Peace demands more vision, devotion, and cooper 
tion of scientists who will use their techniques, methods, 
and disciplined minds to maintain it than did wa! 
In war all scientists gave their best efforts to th 
Government. We know how to win wars; we do ni 
have adequate knowledge of how to solve the problem 
of peace or those problems that lead to war. The phy 
ical scientists are just as anxious to preserve and it 
prove our democratic way of life and keep peace wil 
the rest of the world as are the social scientists. \\ 
one group of scientists has all the answers, but by 
all working together, solutions for the “cultural lag’ 
and other maladjustments of society which are create 
or augmented by scientific discoveries and inventiot 
san be found. This is the hope of scientists. Section 
K ean provide a forum for just such cooperation. 


An amendment to the Agricultural appropriation 
bill has just been sent to Congress providing for a 
“Director-in-Chief of scientific bureaus and investiga- 
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tions, to serve during good behavior, to have authority | 
to act as Assistant Secretary, and to perform such es 
other duties as the Secretary may direct.” This | ply 
amendment is the outgrowth of an effort to secure a ra Wi 
permanent non-political organization and administra- he 
tion of the various bureaus and divisions engaged in ep oted 
the scientific work of the. Government, and at the same twa 
time bring about a more intelligent and more effective test 
cooperation than has been heretofore possible. be Lo 
—21 February 1896 .. 











- 2665 


Re. 


Slaves 


Technical Papers 








"Many, 
ife for 
lent of 




































Protein Apoferritin and Ferritin in Iron 
lues of J Feeding and Absorption! 
States. 


ment] S. GRANICK 


living Rockefeller Institute for Medical Research 


eoplef 
ration! 


‘de The level of iron in the body is relatively constant. 
1de the 


Recent studies have indicated that iron, once taken 
into the body, remained there, the normal rate of iron 
xeretion being negligibly small (3). The level of iron 
hen had to be governed by an absorption process in 
he gastrointestinal tract. Studies by Hahn, Bale, 
toss, Balfour, and Whipple (2) showed that the gas- 
‘trointestinal mucosa was indeed the seat of such a 
Nregulatory process. The mucosa was found to become 
saturated” within a few hours after feeding a dose 
of iron, and further absorption of iron was prevented 
for several days. The depletion of body stores of 
Miron resulted in a five- to fifteenfold increase above 
mormal in the rate of absorption of iron. These 
Fauthors suggested that the “block” of iron absorption 
might be due to a temporary storage of iron in the 
1ucosal cells, perhaps in the form of ferritin. This 
Bstorage iron would be in equilibrium with serum iron, 
Mand only when the storage iron had been depleted 
Mbelow a certain level would more iron be absorbed. 
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sail Recently we have tested this hypothesis in the guinea 


mpig. Advantage has been taken of the great tendency 
mor ferritin to erystallize even in tissue juices. By 
mumersing scrapings of. the gastrointestinal mucosa 
Hin 10-per cent CdSO, solution, erystals of ferritin 
e ould be observed to form, and the concentration of 
Mferritin in a particular region of the tract could be 
“yelated to the number and size of the ferritin erystals. 
1 the guinea pig, the two tissues which were found 
) contain the most ferritin were the liver and the 
astrointestinal tract. In these normal, growing ani- 
als ferritin in the gastrointestinal tract was found 
puly in the duodenal region, and here only in traces. 


ention 
RAY 
Sectiol 


i0n. 


When 10-mg. doses of ferrous iron were fed per 
Way, a marked inerease in the content of ferritin was 
: hoted all along the tract. During the first 24 hours 
# was mainly found in the upper part of the small 
“Bxtestine. On continued daily feeding of iron it eould 
¢ found after several days in the walls of the small 


1 Owe ‘ ‘ 
Meoratitude is expressed to Dr. Leonor Michaelis for his 
frest and advice in this work. 


and large intestines and in smaller amounts in the 
stomach and even the eaecum. 


The discovery of ferritin along the gastrointestinal 
tract, its inerease in this tissue in response to iron 
feeding, and the relatively high content of ferritin 
in this tissue lends signifieanee to the hypothesis of 
its regulatory role in iron absorption. The following 
modification of the hypothesis of Hahn, et al. is sug- 
gested: Iron is assumed to be absorbed into the muco- 
sal cells in the ferrous form (Fig. 1). Here it is 
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stored in the form of ferritin, which is a combination 
of the protein apoferritin with ferric hydroxide (7). 
In the cell there is postulated to be an equilibrium 
between ferrous iron and the ferrie iron stored in 
ferritin, the cell being in a state of “physiological 
saturation” with respect to ferrous iron. A lowering 
of the concentration of serum iron in the blood stream 
would lead to the removal of ferrous iron from the 
mucosal cell, resulting in a diminution of ferritin 
iron in the mucosa. Only when the ferritin iron had 
diminished to a point where the cell was no longer 
“physiologically saturated” with respect to ferrous 
iron would more iron be absorbed by the cell. 

The protein apoferritin erystals themselves (i.e. 
ferritin free from iron) could not be detected in the 
gastrointestinal traet, either in the normal or in the 
iron-fed animals. In response to iron feeding a great 
increase in ferritin was observed, which signifies a 
great increase in the protein apoferritin. Here, then, 
is the curious phenomenon: The feeding of iron leads 
to an increase in the concentration of a partieular 
protein which combines with iron to form a storage 
compound for the iron. 


Details of these experiments will be published later. 
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The Use of Synthetic L. Casez Factor in 
the Treatment of Sprue?> 


Wituiam J. Darsy, EpGar JONES, and 
Howarp C. JOHNSON 


Vanderbilt University School of Medicine 


Vitamin M deficiency in the monkey (5) and the 
sprue syndrome in man present similar clinical pic- 
tures. The demonstration by Day and co-workers 
(3) that vitamin M deficiency in the monkey is cured 
promptly by the injection of highly purified L. caset 
factor has led us to test the efficacy of synthetic L. 
casei factor (Lederle) (1)* in the treatment of sprue. 
Liver and liver extracts have long been known to be 
of value in the treatment of this latter disease. 


Three patients with sprue have been admitted to 
the Medical Service of Vanderbilt University Hospital 
since 24 September 1945. These cases have fulfilled 
all of the criteria necessary for such a diagnosis: viz., 
glossitis; diarrhea with increased fat content of the 
stools; marked loss of weight; pigmentation of the 
skin; macrocytic anemia; moderate leucopenia; im- 
pairment of absorption as indicated by a flat oral 
glucose tolerance curve with a normal intravenous 
tolerance curve, a flat vitamin A tolerance curve, and 
a very low serum carotene content; and a character- 
istic gastrointestinal pattern on X-ray examination. 
Free hydrochloric acid was present in the gastric 
juice of each. Sternal marrow of two of the patients 
was examined and found to be typical of that seen in 
untreated sprue and pernicious anemia. 

After a preliminary period of observation these 
patients received daily intramuscular injections of 
15 mg. of synthetic L. casei factor* as the sole thera- 
peutic agent. In all three cases there has occurred 
prompt hematological and clinical improvement. The 
symptoms of glossitis have disappeared within three 
or four days, followed by rapid regeneration of the 
lingual papillae; there has been an improved sense 


1Two of the cases discussed here were reported at the meet- 
ing of the Southern Medical Association, Cincinnati, 14 No- 
vember 1945. 

2A part of this study was supported by the Tennessee- 
Vanderbilt Nutrition Project, a cooperative undertaking of 
the International Health Division of the Rockefeller Founda- 
tion, the Nutrition Foundation, Inc., and the Tennessee De- 
partment of Public Health. 

® We are indebted to Dr. Stanton M. Hardy, medical di- 
rector of the Lederle Laboratories, Inc., for generous gifts of 
this synthetic L. casei factor. 

*The crystalline material was dissolved in water by the 
addition of a minimal quantity of disodium phosphate, and 
the solution autoclaved at 10 pounds’ pressure for 15 min- 
utes, 
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of well being; the diarrhea has subsided; the appeti, 
has improved, and there has followed an impresgiy, 
gain in weight. The first man so treated has gaing 
26 pounds within the six-week period since the jy, 
stitution of therapy. 

Maximum reticulocyte responses of 15.3 per coy 
and 43 per cent occurred respectively in the first ty) 
cases on the eighth and sixth days of treatment. Ty 
third case has 11 per cent reticulocytes on the sixt} 
day of therapy (time of writing), having had lpg 
than 1 per cent prior to treatment. These responsx 
have been accompanied by a great increase in the nyp, 
ber of platelets and a rise in the white cell coun 
There have also been increases of both red blood cel 
and hemoglobin concentration. Examinations of ag 
rated sternal marrow after treatment have shown th 
disappearance of the more primitive red blood clk 
and a return of the white cell series to normal pn. 
portions. 

The striking and rapid response of these thre 
patients leads us to suggest that this synthetic factor 
is identical with, or very closely allied to, the substan 
in liver extract which is effective in the treatment of 
sprue. 
M deficiency in the monkey is the experimental ane 
logue of sprue in man. Inasmuch as that factor whid 
relieves macrocytie anemia of pregnancy is so closely 
related to vitamin M (2, 7), it is suggested that thi 
synthetic material, may prove efficacious in the treat 
ment of patients with this macrocytie anemia @ 
pregnancy. A possible relationship of this L. casei 
factor to the erythrocyte maturating factor is sug. 
gested by the great similarity of the blood picture, the 
marrow, and the glossitis in sprue and perniciou 
anemia. 


Furthermore, it seems probable that vitaniz 


Spies, et al. (6) have reported that this syntheti 
factor is effective in the treatment of incompletely 
diagnosed macrocytic anemia. Goldsmith (4) ba 
reported the successful treatment of a case of “nl: 
tritional macrocytic anemia” with “folie acid.” 
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Plan to attend 113th Meeting AAAS 
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News and Notes 
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Ralph Vinton Lyon Hartley, engineer of Bell 
elephone Laboratories, has been presented the In- 
titute of Radio Engineers Medal of Honor. The 


r cent 

st tw mpfficial citation reads: “For his early work on oscil- 
- Ty Mating circuits employing triode tubes and likewise for 
‘sixth Mhis early recognition and clear exposition of the 


d leg Mefundamental relationship between the total amount 
onsy of information which may be transmitted over a 
‘nu. Mransmission system of limited bandwidth and the 
ounts time required.” Dr. Peter C. Goldmark, engineer of 
1 cel ithe Columbia Broadcasting System, was the recipient 
' aspi- fmmof the Morris-Liebmann Memorial Prize, his citation 


mn the eading: “For his contributions to the development 

| cells ff television systems, particularly in the field of color.” 

| pro ie ; ; 

Omar C. Held, who has been commanding officer 

"ot the Naval units at Colgate University, has been 

te. appointed dean of the College of Letters and Science 
actor 


Mat St. Lawrence University, Canton, New York. 
stance ie 


ont off Dr. John D. Strong, physicist, will join the Johns 


“Hopkins University staff in February as professor of 
3 physics, it has been announced by the president of the 


tamin 


| ana. 

which Jniversity. 

of ’ L. E. Melehers, head of the Department of Botany 
thi Hind Plant Pathology, Kansas State College, was un- 
treat. 











mable to accept a recent appointment to a position in 
: he Egyptian Ministry of Agriculture, Cairo, Egypt, 
where he was to have acted in an advisory capacity 
@or two years. Prof. Melchers served as chief mycolo- 
"gist for the Egyptian Government from 1927 to 1929. 


la of 
casei 
sug. 
e, the 
cious i 
‘ Dr. H. R. Hulme has been appointed scientific ad- 
t Wiser to the Air Ministry in London. He was pre- 
4 Fiously chief assistant at the Royal Observatory, 
: reenwich. 


“ny fi Dr. William V. Houston, professor of physics at 

: B slitornia Institute of Technology, Pasadena, Cali- 

e has been elected president of Rice Institute 
oud will take over his duties as of 1 March. 


thetic 
letely 


| has 


Dr. H. J. Muller, for the past five years at Amherst, 
Bjoined the staff of the Department of Zoology, Indiana 
ft Jniversity, 1 July 1945. Recently he returned from 
bo ngland, where he delivered the Pilgrim Trust Lecture 
WELL, s bn “The Gene” before the Royal Society on 1 Novem- 
1035, Jee”: He gave the first two lectures of the Messenger 
8 ries, on “Genetic Fundamentals,” at Cornell Univer- 
: ity on 26 and 28 November. 


“ die Bek 


a ™ Rockefeller Institute for Medical Research an- 
ounces the appointment of Dr. David P. C. Lloyd as 





associate member. Dr. Reginald M. Archibald has 
been appointed associate, and Dr. James A. Baker has 
been promoted from assistant to associate. Dr. Cyn- 
thia H. Pierce and Dr. James R. Weisiger have been 
appointed assistants. 


Dr. Frank Glass Dunnington, Rutgers physicist 
who headed the group of scientists that developed 
modulator units at the Radiation Laboratory, Massa- 
chusetts Institute of Technology, has returned to 
active duty at Rutgers University. Dr. Robert C. 
Clothier, president, has also announced that Dr. Dun- 
nington, who was an assistant professor of physics 
at the time of his departure early in 1941, has been 
promoted to associate professor and will become chair- 
man of the Physics Department on the retirement this 
year of Dr. George Winchester, professor of physics 
and present department head. 


Dr. J. Brian Eby, geologist, of Houston, Texas, has 
accepted a Distinguished Lectureship under the title 
of graduate professor of geology at Agricultural and 
Mechanical College of Texas for the spring semester, 
1946, according to Frederick A. Burt, acting head of 
the Department. Dr. Eby will give special work in 
petroleum geology methods. 


Dr. Henry Rudolf Henze, professor of pharma- 
ceutical chemistry at the University of Texas, has beer 
appointed 1946 Research Lecturer by the Graduate 
Faculty and the Board of Regents. He will be the 
fourth chemist out of 24 professors chosen for the 
honor of being Research Lecturer. Dr. Henze will 
give a series of three lectures in late April or May. 
Recently Dr. Henze was elected permanent chairman 
of the Texas Association for the Study of Social and 
Political Implications of Atomic Energy. 


Dr. Bertrand E. Lowenstein, instructor in the De- 
partment of Physiology of Yale University School of 
Medicine, has joined the Division of Research at the 
Cleveland Clinic. He will carry on genitourinary in- 
vestigations under the terms of the Packard Endow- 
ment gift. 


W. T. Ayer, of the Engineering Department of the 
Hercules Powder Company in Wilmington, has retired 
after 27 years of service. 


Announcements 


The American Anthropological Association, at its 
forty-fourth annual meeting, held at the University 
Museum, Philadelphia, on 28 December, elected Dr. 
Ralph Linton, Columbia University, to the presidency 


109 








110 


of the Association. Dr. Linton sueceeds Dr. Neil M. 
Judd, curator of archeology, U. S. National Museum. 


Recommending an international control organization 
to guard the atomie bomb, Frederie Joliot-Curie urged 
establishment of a security council with a consultative 
committee to discuss opinions of all specialists. Under 
the auspices of the Nationalist Union, Mr. Joliot-Curie 
spoke at the Sorbonne on the question of atomic 
energy before an audience of some eight thousand per- 
sons during the third week in November. Referring to 
the secrecy surrounding American research on the 
atomic bomb, to the fact that American laboratories 
were closed to foreign scientists and that relations 
with scholars of this nation have been interrupted, he 
emphasized the gravity of this blow to international 
solidarity. Such seerecy, he argued, is likely to hinder 
man’s progress in the study of the practical appli- 
cation of atomic disintegration for the improvement 
of civilization. He added that scientists of the United 
States, aware of this, are protesting in official quarters 
in an effort to show the disastrous consequences which 
may come out of the laboratory. Frederic Joliot- 
Curie, with his wife, Irene Joliot-Curie, son-in-law 
and daughter of Pierre and Marie Curie, have con- 
tinued the latter’s research on artificial radioactivity 
and uranium fission. 

After the war’s outbreak, the French Government 
asked them and their colleagues, Halban and Kow- 
arski, to concentrate their efforts upon the discovery 
of an atomic explosive. However, France’s military 
collapse in 1940 made it impossible for them to go 
on with this work. According to the French Press 
and Information Service, their “secret discoveries and 
the stores of heavy water which they had obtained 
from Norway were smuggled out of the country and 
into the hands of those scientists who were still free 
to work on the project.” 

A eable to The New York Times dated 4 January 
earried the news that Frederie Joliot-Curie, Irene 
Joliot-Curie, Pierre Auger, and Francois Perrin, the 
latter two of the Sorbonne faculty, have been ap- 
pointed to a French scientific committee which will 
organize and coordinate methods of utilizing atomic 
power for peace and national defense. Raoul Dautry, 
Minister of Reconstruction, has been named the ad- 
ministrator of the committee. 


Officers of the Southwestern Philosophical Confer- 
ence for 1946 are H. N. Lee, president; A. J. Bahm, 
vice-president; L. E. Hahn, secretary-treasurer; and 
Gustav Mueller, I. K. Stephens, and W. B. Mahan, 
Executive Committee members. 


The first Edgar Allen Memorial Lecture was deliv- 
ered on 3 December 1945 by Dr. H. B. Andervont, 
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senior biologist of the National Cancer Institute, Unde 
the auspices of the Atypical Growth Research Unit, ¢ 
the Yale University School of Medicine. The subjx 
of his lecture was: “The Mammary Tumor Age 
Its Implications in Cancer Research.” 
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The Board of Governors of the Institute of Medigiy 
of Chicago, at its annual meeting on 12 Decemby 


elected the following officers for the coming year: }, fgge!!™™ 
William F. Petersen, chairman of the Board; ),fgepY!¢ 


Ernest EK. Irons, president; Dr. Percival Bailey, yjg, 
president; Dr. George H. Coleman, secretary; ); 
Grant H. Laing, treasurer. Dr. Italo F. Volini yx 
elected a member of the Board for a term of fp 
years. At the thirtieth annual meeting of the Ingj 
tute on Tuesday, 4 December, Mrs. Harry Hart, low 
actively engaged in health and child welfare seryig: 
in Chieago, Miss Mary E. Murphy, the director of th 
Elizabeth McCormick Memorial Fund, and Mr. Wi. 
“fred S. Reynolds, the director of the Council of Soci 
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Agencies of Chicago, were received into citizen felloy. The 
ship. Citizen fellowship is conferred by unaninoxime’s “! 
vote of the Board of Governors on persons who a lebur 
interested in, and who have materially contributed ygmmp"st 1 
the welfare of the community in the field of medicix The 
dentistry, nursing, public health, social service, or nR bias 
struction, and not more than three candidates can WIM, +9) 
elected in any one year. DD ond’s 
President Conant of Harvard has announced thgemeeti 
reorganization of the Harvard School of Publiiisubjec 
Health. Brig. Gen. James S. Simmons, chief of tkgjeonsta 
preventive medicine service of the Office of thjii@relate 
Surgeon General, has been appointed dean of tm@will 
school, and the Rockefeller Foundation has grantelimpervic 
$1,000,000 for expenses from 1 July 1946 to 30 Jumiigeay e 
1956. Harvard has set aside an additional $750,)\imamplic 
as an endowment to supplement the present endorgmmwho ; 
ment fund. The school will have equal status with tmmmetomi 
Medical School and other professional divisions The 
the university. Gen. Simmons is expected to assw, nn oy 
his new duties on 1 July. He received the D3...) 
tinguished Service Medal in November for exc}. t1, 
tionaliy meritorious service which ineluded respo bathe 
bility for the health of troops, civilians engaged 4R)-3 4 
war work, refugees and displaced persons through) ooo, 
the world. viat 
Osteopathic physicians and surgeons of the Congmmet the 
monwealth of Pennsylvania may be named meilté une. 
examiners in connection with the State’s new scot Meeti 
health law requiring physical examination of “gig 'atl 
pupils and teachers, the Justice Department ruldfimmmthe S 
recently. The health law provided that medical & hual 
aminers be physicians “legally qualified to prac— 4 the 
rou 


medicine in the Commonwealth.” Attorney (ent 





January 25, 1946 
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H. Duff held that previous rulings had held 


©, Unde ia) ames te 

Unit, « fmpsteopathie physicians were eligible to serve as school 
1 VI s , 

subjg:mgnedical inspectors under a law enacted in 1911. The 


Pent anf pinion also reviewed debate in the 1945 session of 
he Legislature in which the section in question was 
hanged from “doctor of medicine” to “physicians” 


Medio; 

© Gling . ‘ 

ecembe earth the understanding that the change was aimed at 
‘CEM Dey i ; . . - . : 
ear: ), gemunating any discrimination against osteopathic 
ar: Dy 





rd: D; AEepbysicians and surgeons. 
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CY, Vit Dr. Charles Lathrop Parsons, secretary of the Amer- 
uy; D: can Chemical Society since 1907, and its business 
ini Wa manager since 1931, retired 31 December from both 
| Of fire nfices. Dr. Parsons, 78, one of the most widely 
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tnown members of the American Chemical profession, 
ill continue to serve the Society, having recently been 
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The New England Association of Chemistry Teach- 
prs will hold its Kighth Summer Conference at Mid- 
lebury College, Middlebury, Vermont, on 19-24 Au- 
rust 1946. 
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nedicin The American Society for Metals is sponsoring 


three round-table discussions during the National 
"Metal Congress and Exposition to be held in Cleve- 
Pland’s Publie Hall the week of 4 February. The first 
pmecting, on Monday evening, will discuss the general 
Subject of the transformation of austenite either at 
onstant temperature or during quenching, and its 
Prelated problems. On Tuesday night the discussion 
vill center on the super-alloys for high-temperature 
ervice in gas turbines and jet engines. On Wednes- 
ay evening the discussion on atomie energy and its 





€, OF il 






3 can b 








reed th 
Publi 
f of th 
of the 
of th 
rrante 


30 Jun 
















$750,\\eemplications will be high-lighted by talks from men 
endorfmmwho played notable parts in the development of the 
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The American Society of Mechanical Engineers has 
peonounced a resumption of its full schedule of na- 
Mional and regional meetings, which were interrupted 
The Spring Meeting, first of the national 
Petherings, will be held in Chattanooga, Tennessee, 
-3 April, at the Hotel Patten and Reid House. The 
regional Aviation Meeting, sponsored by the pioneer 
viation Division of the ASME, will again be held 
at the University of California in Los Angeles, 3-6 
une. Detroit has been selected for the Semiannual 
Meeting on 17-20 June, with headquarters at Hotel 
@latler. The Fall Meeting will be held in Boston, at 
he Statler, 30 September and 1-2 October. The An- 
mual Meeting, always held in New York, will: open 
at the Hotel Pennsylvania on 2 December and continue 
through 6 December. 
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Conditions Abroad 


Fred Vles, 59, of the Sorbonne and Biological Sta- 
tion of Roscoff, died during deportation to Germany 
near the beginning of July 1944. 


Dr. Chu-Chia Wang writes that he suffered com- 
plete loss of his personal effects and professional 
equipment during the war, as well as heavy family 
losses. He is now on the staff of the Department of 
Botany, University of Shanghai, but because of lack 
of equipment and literature, together with a very 
heavy teaching load, is unable as yet to return to his 
research on the fresh-water algae of China. 


Mme. Lucienne Gauthier-Liévre, Laboratoire de 
Botanique, Université d’Alger, writes that she is about 
to leave Algiers for a botanical excursion to the Cote 
d’Ivoire, Soudan and Niger, from which she does not 
expect to return before May. Mme. Gauthier-Liévre is 
well known for her extensive publications on the fresh- 
water algae of North Africa. 


Dr. Léon Delarge, Institut Botanique, Université de 
Liége, Adjudant de Réserve, was mortally wounded at 
Aerseele sur la Lys on 27 May 1940. Dr. Delarge had 
established himself as an experimental morphologist 
before the war; his extensive unpublished researches 
on the growth of isolated roots in vitro were issued 
posthumously (Mem. Soc. roy. Sci. Liége, 1941, V, ii) 
and in a special volume with a biography (1941) under 
the supervision of Prof. R. Bouillenne. 


Dr. Leiv Kreyberg, of the University Institute of 
Pathology, Oslo, has written to Dr. Mildred Schram, 
secretary of the International Cancer Research Foun- 
dation, Philadelphia, that he has been in military ser- 
vice for more than five years and has now returned to 
the Institute, which lacks textbooks, dyes, cover 
glasses, ete. 


Recent Deaths 


Austen Mansfield Curtis, 55, the engineer who at a 
listening post in the Eiffel Tower in Paris received the 
first spoken words transmitted across the Atlantie by 
radio telephone in 1915, died on 22 December 1945 
at South Orange, New Jersey. 


Dr. Edward F. Kern, 73, retired professor of 
metallurgy and electrometallurgy at the School of 
Mines of Columbia University, died at his home in 
Argyle, New York, on 5 January 1946. 


Prof. Parke Benjamin Fraim, 59, physicist and 
member of the faculty of Brooklyn Polytechnic In- 
stitute for twenty-four years, died of a heart attack 
at his home in Brooklyn on 13 January. 
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A Superior Pith for Free-hand Sections 


FERNANDO CARVAJAL 
Lawrenceburg, Indiana 


The dry pith of mature stalks of the rice-paper 
tree, Tetrapanax papyriferum Koch, has proved su- 
perior to commercial pith (elder) for use in the free- 
hand sectioning of plant material by the writer for a 
period of years. 

This pith is white, devoid of vascular bundles or 
other hard tissues, and of uniform texture. The plant 
is in cultivation largely as an ornamental in the south- 
ern United States and was first used by the writer at 
Louisiana State University, where he found it grow- 
ing on the campus. The pith is extractable from the 
dead stalks during the winter in straight rods 1.5 em. 
in diameter and up to a meter or more in length, the 
pith being usually continuous and uniform through 
the nodes. 

Under the binocular microscope (wide field, long 
working distance) it has been found possible to cut 
satisfactory sections of such fragile materials as 
leaves, stems, and roots of healthy or diseased plants. 
For example, this pith has been used to seetion leaf 
lesions with fruiting bodies of fungi, galls bearing the 
so-ealled X-bodies of a virus (Fiji disease of sugar 
cane causing galls on leaves), and tobaceo stems and 
leaves affected with the bacteria, Phytomonas solan- 
acearum. It has also been used to section roots of 
plants affected by fungi, bacteria, nematodes, ete., such 
as roots of sugar cane affected by the fungus, Pythiwm 
arrhenomanes. It has proved equally successful in 
working with fresh material from the field, dry, pre- 
served material, or specimens which have been kept in 
fixing solutions, | 

Double-edged blades are very helpful for the sec- 
tioning. A small piece of material to be sectioned is 
placed in the pith and held by a clamp which is open 
at the top (Hoffman Screw Compressor type). The 
sectioning is done under the binocular microscope. 
For best results, the sections are made in dry pith and 
then fixed as soon as they are cut. By means of a 
needle (wetting the tip of the needle first), the sec- 
tions are transferred from the pith or blade to a drop 
of water or stain solution on a glass slide or to the 
fixing solution. Direct transfers to a drop of lacto- 
phenol, with or without cotton blue, and then gently 
warming the slide gave good results. 

This technique was used by the writer in the studies 
of host-parasite relationships, anatomical and physio- 
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logical studies of the red rot disease of sugar cane (1) 
and others. | 
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A Culture Method 
for Certain Marine Algae’” 


J. C. STRICKLAND 
Virginia Fisheries Laboratory, Yorktown 
poure 
There is an abundant literature describing the medij 
and procedures for developing unialgal cultures ¢ 
various marine phytoplankton organisms. Most 9 
these methods demand considerable time as well x 
specialized equipment or technic. To facilitate studig 
of the dietary requirements of the larval blue crab, ; 
simple and speedy method was needed for establishing 
and maintaining unialgal cultures of several plankin 
organisms at our station on the York River. In mee. 
ing a somewhat similar problem, Loosanoff and Engh fipuch 
(Science, 1942, 95, 487-488) found that complete fer He cap 
tilizers* of the formulae 5-3-5 or 6-3-6 in solution MAtter 
of 1 gram of fertilizer to each 1,000 ce. of water pr Mevel 
vided effective media for growing plankton. Tests of MMe suit 
this method favored it for our purpose, but there wer gthoro 
two limitations: (1) the undissolved residue obscure Se fo 
early indications of growth and was objectionable 1 Hpe st 
the feeding larvae, and (2) there was an excessivt Vigor 
formation of bacterial gloea which inhibited or rev Wvell 
dered feeding difficult. The following report describe ithe b 
a logical modification in the preparation of thigmy Th 
medium for laboratory use and a simple dilutio Jgrow 
method used for establishing unialgal cultures. 
The usual precautions are taken in cleaning glas 
ware. The water used for rinsing and in the prep 
ration of culture solution is previously filtered throug! Hy sm 
a thick layer of nonabsorbent cotton to remove all beula 
larger organisms, silt, or detritus present. nays 
To a flask containing 1,000 ec. of filtered waters fy Th 
added 0.5 to 1.0 gram of pulverized 5-3-5 or 6-34 
fertilizer and, with frequent shaking, the mixture * 
brought to a slow boil over a low flame. After ser 
eral minutes it is set aside and the medium allowe 
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1 Joint contribution of the Virginia Fisheries Laborato! 
(Number 24) and the Department of Biology of the College 
of William and Mary. 

2 The author is indebted to Dr. V. L. Loosanoff for the sv? 
ply of fertilizer used and for much valuable information ™ 
advice. 

8’ Manufactured by the American Agricultural Chemietl 
Company, 50 Church Street, New York City. 
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» cool at room temperature. When it is cool enough 
handle comfortably, the decoction is filtered through 


= onabsorbent cotton into Erlenmeyer flasks to a depth 

f about one centimeter. The flasks are plugged with 

ane ({) MM™otton and set aside for 24 hours to permit the solu- 
Bey on to cool and become sufficiently aerated. 

' Plankton is taken at the desired habitat, and in- 

Phyto, |pculations are made as soon as possible by merely 
































baking the plankton mixture and pouring a small 
nortion of it into the nutrient solution. These gross 
uitures are exposed to north light at room tempera- 
ure and allowed to develop for 2 weeks. A micro- 
copie examination will now reveal the organisms 
which may be most easily isolated and grown. The 
ross culture is shaken vigorously, portions being 
boured into watch glasses and, while viewed under a 


UN 


e medi; mmissecting microscope, diluted to a point providing a 
ures of Mmugatisfactory dispersal of the material. A fine pipette 
Lost of mgs used to withdraw several of the desired individuals, 


well gfmmwhich are placed in fresh nutrient solution. The in- 
studi« fmmpculated cultures are shaken and exposed to strong 
crab, sfmallumination from Mazda fluorescent 25-watt lights 


(each sufficient for 20 to 25 cultures) for about 12 
o 14 hours daily. After a week, the cultures are 
Buspected each day for signs of development. When 
such is detected, a few organisms are removed with 
b capillary pipette and transferred to fresh media. 
‘After three or four subcultures are made in this way, 
development is allowed to become more extensive until 
b suitable amount of material ean be withdrawn for a 
thorough microseopie examination. Some cultures will 
be found to be unialgal at this stage, while others must 
be subcultured further until they are satisfactory. 
Vigorous shaking of the culture after inoculation, as 
ell as use of small portions for inoculation, will yield 
the best results. 

| The use of artificial illumination materially speeds 
Pgrowth and shortens the time between each subcultur- 
Ong by 5 or 6 days. Unialgal cultures established in 
fhis nutrient were subcultured every 60 days. This 
Was done by merely shaking the eulture and pouring 
2 small portion into a flask of fresh medium. Unin- 
poculated media may be stored in an icebox for several 
Pdays without appreciable change. 

The combination of this medium and method of eul- 
ture is suggested as being potentially useful in many 
Ways, such as maintaining organisms for feeding or 
pife-history study, providing large populations of 
Ptherwise seattered forms, growing soil algae, or fur- 
mishing a constant source of material for teaching 
» Purposes, 
# Pennate diatoms, especially Nitzschia and Navicula 
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a ‘pp., Were found to be particularly adaptable to this 
mic! Memculture medium. The ecentrie diatoms, Coscinodiscus, 
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Chaetoceras, Melosira spp., did not develop so well, 
and the dinoflagellates, Ceratiwm and Glenodinium 
spp., did not grow at all. It may be noted also that 
various forms of marine or brackish Myxophyceae, 
such as Spirulina subsalsa and Lyngbya semiplena, 
grow luxuriantly. 


A Slide Rule for the 
Addition of Squares 


Wiuiam E. MorreE.i 
University of Illinois 


Some years ago the writer had occasion to solve 
several thousand problems of the type: d= (x? +y?+ 
z*)4, For the purpose a slide rule with appropriate 
square and square-root scales was constructed. Its 
convenience, demonstrated in continued use, leads him 
to believe that it might be found helpful to others in 
the solution of problems involving square roots and 
squares and the addition and subtraction of the latter. 
Such problems are often encountered in, for example, 
geometry and trigonometry (cf.: 2be cos A=b?+ 
ce? —a?). 

The fixed part of the rule consists of two meter 
sticks, grooved as shown in diagram (a), and screwed 
to a baseboard. A hardwood slider about 103 em. 
long is grooved to fit between the meter sticks. The 
cursor (diagram (b)) consists of a piece of glass 
mounted with Duco cement between two pieces of 
metal, fitted so as to slide in slits in the edges of the 
meter sticks. A hair line is seratched on the under 
side of the glass. About 15 em. to the left of the 
zero end of the meter sticks a “stop” (see diagram 
(c)) is serewed to the baseboard. 
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(c) Assembled rule (scales simplified 


Fig. 1 


Decimals added to the numbers on one of the meter 
sticks give A (diagram (c)) a seale which is linear 
from 0.0 to 10.0. The D scale, on the other meter 
stick, is linear from 0 to 100. 

The corresponding square-root scales B and C on 
the slider are from 0.00 to 3.16 and from 0.0 to 10.0, 
respectively, as indicated in diagram (c). These 
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scales were marked off ‘with the slider firmly clamped 
in the null position, its left end being against the 
stop. Sharp graduation lines in the desired positions 
were cut with a razor blade. Carbon black was 
worked into the cuts to make the lines stand out 
clearly. The surface was then sanded clean, the num- 
bers were written on with India ink, and the surface 
was varnished. 

A little practice enables the more accurate scale 
for the problem at hand to be chosen quickly. With 
the slider in the null position, squares and square 
roots can be read from the rule directly. Square roots 
of numbers from 1 to 10, from 100 to 1,000, from 0.01 
to 0.10, ete., would ordinarily be sought on the upper 
half of the rule, while square roots of numbers from 
10 to 100, from 1,000 to 10,000, from 0.10 to 1.00, 
from 0.0010 to 0.0100, ete., would be sought on the 
lower half, keeping in mind any necessary shifts of 
decimal points. 

Similarly, in problems involving sums of squares 
the upper half would be used for sums approaching 
0.10, 10, 1,000, ete., and the lower half for sums 
approaching 0.01, 1, 100, 10,000, ete. 

To solve for x in the problem: x = (1.53? + 0.95? + 
2.177)*, one ean proceed as follows: With the slider 
in the null position (pushed against the stop), the 
cursor is set on 1.53 on the B seale. (The reading 
on the A seale is now 2.34.) The slider is then moved 
so that its 0.00 is under the hair line on the cursor. 
The cursor is then moved to 0.95 on the B seale. (The 
A seale reading, the sum of the two squares, is now 
3.24.) Again the slider is moved so that its 0.00 is 
under the hair line. The cursor is next moved to 2.17 
on the B seale. (The A seale reading, the sum of the 
three squares, is now 7.95.) Finally the slider is 
pushed back to the null position, and the reading on 
the B seale, the square root of the sum of the squares, 
is seen to be 2.82. 

Except for the final push to the automatically set 
null position, the sequence of movements in the solu- 
tion of this problem therefore is exactly analogous to 
the series of motions involved in solving the corre- 
sponding problem: X=1.53 x 0.95 x 2.17 on an ordi- 
nary slide rule. 

With this rule the final answer in problems of the 
type just discussed can be recorded to three signifi- 
eant figures, with the error seldom larger than one 
unit in the third figure. In the majority of cases 
there is no error in the third figure. In fact, on some 
portions of the rule (particularly the right-hand end 
of the B scale) the answer can be read to four signifi- 
eant figures with less error in the result than would 
occur, on the average, in rounding off four-figure eal- 
culating machine answers to three figures. 

An ordinary slide rule adds logs. This one adds 
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squares. Obviously, similar rules could be design 
and constructed for the addition (and subtractiog 
of other functions, such as cubes, roots, trigonomety, 
functions, ete., or even for combinations of thes, 
merely by providing the desired scales on the slide 
The width of the slider could be increased to ali, 
for as many scales as one might want to place on ; 
If it were desired to have slide rules available fy 
several types of problems, in some cases approprig, 
interchangeable sliders could be constructed for y 
in a single base. In many cases meter sticks could} 
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used for the linear scales on home-made rules. bro 
A simple experimental model of any rule can easiii . oli 
be made by marking off appropriate scales on pie hove 













of paper or cardboard, which can be folded and fitty 
together to serve as slider and fixed part. 

Thanks should be expressed to Dr. O. L. I. Brow, 
now of the United States Naval Academy, for sy. 
gestions which he made concerning the constructigy 
of the rule discussed above. 
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An Impurity in Some Commercial Peni. 
cillin Preparations Which Interferes 


With the Diazo Reaction in Deter- | iy 
suit ve 
mining Blood Phenols ba a 

Joun C. Harrnerr | jay 
\ 
College of Medicine, University of Vermont pure 








While determining the free phenol content of thee" 
blood of a uremic patient, using the method ¢ olve. 
Schmidt (1), the following was observed: After «fime 
tracting 35 ml. of the Folin-Wu protein-free filmy’ ° 
plus 1 ml. of 10 N sulfuric acid for 2 hours with abo f° d 
lute ether, the free phenol was determined in 3 ml. (me 
the ether extract, to which had been added 5 ml. of % aK 

frac 


per cent ethyl alcohol, 2 ml. of water, 1 ml. of diaw 





tized p-nitroaniline reagent, and 3 ml. of 5-per cele alee 
sodium carbonate. The normal reaction yields a cles! ts ¢o 
straw-yellow to orange color. However, on this pit Fro 
ticular determination the final color which develope a) t 
was an olive green, which, of course, made a color: onta 
metric comparison impossible. This result was 0b Adver 
tained with each of two blood samples taken on ct ‘We 
secutive days. * 

Upon investigation it was found that 48 hours pr = 


vious to securing the first blood sample the patient hel &. 
received intravenously 220.000 Oxford Units of tt os 
sodium salt of penicillin (Brand I). The patient w# 
anurie (except for one catheterized specimen) up " 
the time the blood sample was taken. It was hypotle 
sized that the penicillin in the blood might be the cal" Ma. s 
of the adverse reaction, bearing in mind that penicill : 
is normally excreted in from 2 to 4 hours. 
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In an effort to gain information as to the source of 
he green eolor the following procedure was carried 


LOMetrp it: 

E thes To 2 ml. of water containing 5 mg. of penicillin 
© slide Mp and IL) was added 5 ml. of 95-per cent ethyl al- 
© allo phol, 3 ml, of absolute ether, 1 ml. of diazotized 
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nitroaniline reagent, and 3 ml. of 5-per cent sodium 
srbonate. The resulting color was of the same olive 
een as Was seen in the above determinations. Two 
ops of concentrated hydrochlorie acid, when added 
» this mixture, caused the olive green to fade and 
brownish-yellow to appear. Upon realkalinizing, 
he olive green reappeared. It was also found in the 
hove procedure that the color (olive green) forma- 
jon required the presence of the 95-per cent ethyl 
cohol, but did not require the absolute ether. A 
ater solution of penicillin (Brand IIL), treated with- 
ut the aleohol, gave a yellow-orange color upon 


+ 
li 


jazotization. 

| The foregoing procedure was earried out on several 
Other standard commercial penicillin preparations used 
Mlinically. In all cases the results were the same. 
However, a sample of pure crystalline penicillin 
Modium G and of “pure” penicillin sodium! did not 
Five the slightest adverse chromogenic reaction, but 
Mid give a yellowish color with the diazotized p-nitro- 
pniline reagent. 

| It was observed that a few of the yellow crystals 
{pure penicillin is colorless) of the standard prepara- 
tions, when shaken with absolute ether, failed to dis- 
olve. However, when a 35-ml. water solution of 
penicillin (Brand II) plus 1 ml. of 10N sulfurie acid 
as extracted for 2 hours in the usual manner as for 
ie determination of phenols, the ether extract, when 
Hreated with the diazo reagent, aleoholized, and then 
lkalinized, gave the olive green color. The ether ex- 
Pract itself had a yellow tinge, while the extracted 
mater solution, which had been pale yellow, had lost 
ts color. 

From the evidence presented we may conclude that 
a) those commercial preparations of penicillin tested 
ontain some substance (or substances) which gives an 
hdverse chromogenic reaction in the aleoholized, alka- 
inized, diazotized medium used in determining free 
Phenols according to Schmidt; (b) it is probable that 
the yellow color in the penicillin preparations is re- 
sponsible; and (ec) pure penicillin G (sodium salt), 
When aleoholized, alkalinized, and diazotized, does not 
ive the adverse chromogenic reaction, but does give 
t yellow to orange diazo reaction. 


Reference 
J. biol. Chem., 150, 69-73. 
Supplied by Merck & Company, Inc., Rahway, 


». SCHMIDT, BR. G. 
_) Kindly 
ew Jersey 





SCIENCE 


115 


A Method of Growing Dense Cultures 
of Paramecium 


JOHN STANLEY 


Queen’s University, Kingston, Ontario 


The method described below will produce very dense 
cultures of Paramecium substantially free from other 
Protozoa other than minute forms which do not inter- 
fere with the use of the material for class purposes. 
Variations in the method have been tried, but none has 
given as good results. 

Obtain a glass jar about 7 in. deep by a 4 or 5-in. 
internal diameter. Place in this a tripod made of 
glass rod or tubing, with its top about 13 in. below 
the top of the jar. The tripod consists simply of a 
ring of tubing a little smaller than the jar, with three 
legs fused to it. 

Pick off the grass blades from some hay, lay them 
parallel, and cut to length, so as to make a mattress 
of them, resting on the glass tripod. The mattress 
should be about # in. thick when pressed down a little. 

Fill the jar with tap water to such a depth that the 
grass mattress is Just awash at the top, and then place 
the jar against the side of an embedding oven set to 
about 50° C. (The jar is outside the oven, in the 
room.) With normal room temperatures, this should 
result in a temperature gradient across the jar, vary- 
ing from about 25° C. near the oven to about 23° C. 
away from the oven. Place a lid on the jar and leave 
for a few days until a thin, whitish scum commences 
to form on top. Inoculate with Paramecium, and 
leave for another 5 or 10 days, examining from time 
to time to see that the grass keeps just at or below 
the water surface. Add a little distilled water if 
necessary. At the end of this time, a heavy, whitish 
pellicle should have formed, with enormous numbers 
of Paramecium hiding just at the junction of pellicle 
and jar at some point at which the temperature suits 
them. Best results are obtained when the cool side 
of the jar faces the window, but is shaded from sun- 
light. 

After a week or two, “lagoons” or clear spaces about 
+ in. in diameter will appear in the pellicle. If they 
do not do so, they should be made by cutting the 
pellicle from the glass all round. These lagoons are 
ringed with a whitish “fuzz” consisting of vast num- 
bers of Paramecium in almost pure culture. The water 
below the tripod will be murky with bacteria and 
minute ciliates, which would seem to provide a reser- 
voir of food for the Paramecium. 


The eulture will remain rich for some weeks and 
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then fall off rapidly. If a new one is started every 
three weeks, a continuous supply of Paramecium for 
classes of many hundreds can be maintained. 

For success it has seemed essential to (1) keep the 
grass mattress just awash and thé grass about 2 in. 
from the jar where the Paramecium grow best; (2) 
maintain a temperature gradient roughly between 23° 
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and 25° C.; (3) use tap water free from IN jury 
metals to start, and distilled water for later addi 
tions; (4) keep the jar covered with a loose lid; (5 
try to encourage lagoon formation; (6) keep the ora 
blades at right angles to the temperature gradiey: 
which should be in the direction of the incident lig, 
and (7) shade from sunlight or really bright dayligh, 
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_Convulsive Effects of Antibiotic 
Agents on the Cerebral Cortex 


The lack of clinical evidence of neural toxicity when 
penicillin is administered systemically or intrathecally 
has led to the assumption that penicillin has no adverse 
effect upon the physiologic processes of the nervous sys- 
tem. The singular dearth of experimental studies of the 
effects of antibiotic substances applied to the brain has 
perpetuated this erroneous impression. 

Both clinical and experimental studies on animals and 
man indicate that penicillin may produce convulsive mani- 
festations when applied to the cerebrum. During sys- 
temic administration for conditions other than primary 
ones of the central nervous system, the electroencephalo- 
gram was found to be abnormal in more than 60 per cent 
of a series of 51 cases. Control records before and after 
penicillin therapy usually showed norm: tracings. Large 
doses of penicillin injected intrathecally in man (40,000 
units) or monkey (10,000 units) may give rise to gen- 
eralized convulsions followed in some cases by coma and 
death. The application of as little as 250 units of peni- 
cillin to the cerebral cortex of the macaque may induce 
epileptic attacks. These convulsive phenomena are not 
due to impurities in the preparation, for they have oc- 
curred with penicillin made by ten different manufac- 
turers and with purified crystalline penicillin. 

Streptomycin applied to the cerebral cortices of cats 
and monkeys in doses of 1,250 units induced convulsive 
manifestations in 30 per cent of the cases. Electro- 
encephalographic records at such times showed slow waves 
and spikes with subsequent decrease of cortical activity 
lasting for one to three hours. Cisternal injection of 
2,500 units of streptomycin in the monkey induced signs 
of severe cerebellar dysfunction. 

Streptothricin applied to the parietal cerebral cortex 
in doses of 5,000 to 10,000 units produced clinical and 
electroencephalographic convulsive manifestations. Al- 
though these phenomena usually disappeared spontane- 
ously in two to three hours, in two monkeys they per- 
sisted for two weeks. At necropsy the brains of these 
animals showed extensive softenings with perivascular 
petechial hemorrhages. 

Actinomycin injected into the cerebral cortex or cis- 
terna magna in a dose of 1 mg., after a latent period 
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of nine hours produced severe prostration, fasciculatioy 
and convulsions with death in one to seven days. At tly 
site of injection into the cerebral cortex a severe ney. 
biotic reaction with edema and petechial hemorrhages yy 
found. 

Clavacin, when injected into the cerebral cortex in doy 
of 5 to 10 mg., induced clinical and electroencepha) 
graphic manifestations of convulsive phenomena with MM )isto 
marked decrease in spontaneous electrical activity of We no | 
brain. by of 

There appears to be a relatively wide margin of safe 
between the antibiotic concentration and _ convulsiy 
threshold of penicillin and streptomycin. Such does m 
appear to be the case for streptothricin, clavacin, 
actinomycin. 
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The Genus Aspergillus 


In his review of Thom and Raper’s Manual of ‘i 
Aspergilli (Science, 1945, 102, 460-461) Dr. B. O. Doig 
says: ‘‘It is gratifying to see that the authors have co 
tinued to maintain that the generic name Aspergilli 
should apply not only to the conidial stage but also to tlt 
ascosporic stage. The genus Aspergillus is here to sti 
regardless of rules of nomenclature.’’ This statemell 
should not be allowed to pass unchallenged by those ww 
believe that progress in any branch of science dealing wil 
living organisms will be facilitated by precise designati 
of the organisms concerned, and that such precision ( 
best be attained by conforming tc an established pr 
cedure based upon conference and agreement betwee! # 
many as possible of those who are interested in such mt 
ters. In the mycological field, such a procedure is * 
forth in the International Rules of Botanical Nomenclt 
ture. Admittedly imperfect and incomplete (what col 
fication of practice in other fields is perfect and (0 
plete?), the rules in their present form represent ® 
orderly development of careful and intelligent thinking . 
the subject of nomenclature and are entitled to the s” 
ous consideration of all who use names subject to the 


rules. In the very rare cases in which it seems impos! Ste 










































abide by them, the reader is entitled to a clear state- 
ont of the reasons for divergence. 
In discussing the taxonomic position of the genus, Thom 
nd Raper (p. 6) follow E, Fischer’s treatment in Engler 
nd Prantl] (1896) and list Aspergillus ‘‘in its proper 
ace’? among the Ascomycetes. They then proceed to 
fine Aspergillus, eredited to Micheli 1729, as an im- 
irfect fungus, inserting in the description, toward the 
nd, ‘‘perithecia found in certain groups only, unknown 
» most species.’? Hurotium Link 1809 is not formally 
iagnosed, but is discussed in general terms and discarded 
i for practical purposes.’’ No notice is taken of the fact 
hat Fries’s Systema Mycologicum 1821-32 is the start- 
ng point from which the application of both names must 
e determined, nor is the use of these names by Fries or 
hose who immediately followed him cited. Both Asper- 
billus and Eurotiwm were adopted by Fries (1825, 1832) 
nd previously, but after the publication of the first 
olume of the Systema, by S. F. Gray (1821). Aspergillus 
is certainly restricted, as it was originally by Micheli, to 
hat we now know as imperfect fungi. Hurotium applies 
m large part, if not entirely, to what we now know are 
Mscomycetous fungi, characterized by asci borne in 
eeleistothecia, and can be readily typified so that there can 
f be no possibility of confusion. The application of Article 
57 of the rules has been all but universally followed in 
puch cases in other Ascomycetes, and no good reason is 
riven for making an exception in the case of Aspergillus. 
n any specific instance where a species of Aspergillus is 
nown to be the imperfect stage of a species of Eurotium, 
hen the species, as a unit, must be transferred to Euro- 
tium. The imperfect stage will continue to be classed 
mand keyed with the other Aspergilli, the occurrence of 
eistothecia being noted only as one of its several dis- 
stinguishing characters. The genus Fusarium affords an 
exact parallel. A number of species of Fusarium are 
pxnown to be imperfect stages of various species of Nectria 
and allied genera. In every such case, the fungus, as a 
species, is properly transferred to its ascomycete genus. 
The imperfect stage remains a Fusarium, and since that 
stage is the one likely to be met with and is of dominant 
importance in the practical utilization of knowledge of 
these fungi, the species of Fusarium with known perfect 
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emeltfmens'ages will continue to be listed and keyed with the 
e yummmesPecies in which no perfect stage is known. Linder’s 
y vit ™onographs of the helicosporous fungi and of Oidiwm 
atiofie stress the imperfect stages of these fungi and make the 
» calf Teatment of the perfect stages, where known, subordinate. 
pre As a result, they are much more useful than they would 
en sifmen ¢ had this not been done. 

mat Thom and Raper’s volume constitutes one of the most 
3 wf outstanding mycological contributions of recent years and 
nelt will unquestionably prove to be one of the most useful. 
cod:ffim The question here diseussed will seem of little or no 


Significance to most of those who will use the work to 
their very great profit. It is all the more to be re- 
gretted that’ the attitude toward nomenclature is so 
dogmatically asserted and so completely unsupported by 
examination of the considerations involved. 







A G. W. Martin 
§ State University of Iowa 
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Replies to Dr. Visscher 

Eight of the country’s leading educators, mostly chan- 
cellors and presidents of great universities, addressed to 
President Truman an ‘‘appeal for the deferment of col- 
lege science students,’’ which appeared in Science, 1945, 
102, 500-501. Maurice B. Visscher, M.D., addressed an 
open letter to these educators (Science, 1945, 102, 674), 
expressing the confident belief that the implications of 
what they had signed ‘‘were not apparent to most of 
you.’’ 

If Dr. Visscher wishes to discuss osteopathy, and has 
the necessary knowledge to do so, that is one thing. But 
when he ascribes ‘‘stupidity or cupidity’’ to a man of 
the standing and accomplishments of General Hershey 
because the latter included osteopathic students among 
those subject to deferment, he shows a total lack of 
knowledge both of the background of General Hershey’s 
act, and of the established attitude of Federal and state 
governments for many years. 

When the Selective Service law was new, the Office of 
Production Management studied the situation and recog- 
nized the futility of expecting the M.D. heads of the 
Medical Corps in the Army or the Navy to permit osteo- 
pathic physicians and surgeons to take the examinations 
to demonstrate their fitness for commissions as medical 
officers. Therefore, it recommended to Selective Service 
that both osteopathic physicians and surgeons, and osteo- 
pathie students, be included among the lists of persons 
engaged in essential occupations and subject to defer- 
ment. Selective Service issued such regulations on 1é 
July 1941. That it was not a matter of whim or caprice 
is proved further by the fact that more than 17 months 
later, in December 1942, when the regulations were pro- 
mulgated providing for the deferment of preprofessional 
students—premedical, predental, ete.—preosteopathie stu- 
dents also were included. 

General Hershey’s recognition of the essential nature 
of the study and the practice of osteopathy, and of the 
preprofessional training of those who would be osteo- 
pathic physicians and surgeons, is not an example of 
‘<stupidity or cupidity’’; it is, on the other hand, exactly 
consistent with the attitude of the Federal government 
over many years—except as its intentions are thwarted 
by men who hold the M.D. degree and happen to be in 
places of authority, as in the Medical Corps of the Army 
and the Navy. 

The Federal government paid for the education of 
veterans in osteopathic colleges following World War I 
and is doing the same now. 

Congress has again and again appropriated funds for 
the payment of osteopathic physicians as medical officers 
in the Navy and of osteopathic physicians to serve in 
Army hospitals. 

Congress has just passed a bill to set up a department 
of medicine and surgery in the Veterans Administration 
in which osteopathic physicians are specifically stated to 
be eligible for commissions. 

Dr. Visscher’s failure to recognize the care which uni- 
versity chancellors and presidents use in acquainting 
themselves with the implications of communications which 
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they address to the President of the United States, and 
his lack of understanding of what lay behind what he 
chooses to term General Hershey’s ‘‘stupidity or cupid- 
ity,’’ is matched by his evident lack of understanding 
of the general governmental background of osteopathy. 

The U. 8S. Employees’ Compensation Act provides for 
payment to osteopathic physicians and surgeons and 
osteopathic hospitals for the care of government em- 
ployees injured in line of duty. 

The U.S. Office of Education recognized the American 
Osteopathic Association as the accrediting agency for 
osteopathic colleges and includes osteopathy among the 
professions concerning which it issues vocational guidance 
booklets. 

The general temper of Congress was well represented 
in the action of the Senate on 30 May 1940, when it 
passed what was to have been known as ‘‘The Hospital 
Construction Act of 1940,’’ providing, among other 
things, for a National Advisory Hospital Council with 
eight appointed members ‘‘ selected from leading medical, 
osteopathic, or scientific authorities. ...’’ 

As long ago as February 1929 Congress passed, and 
President Coolidge signed, an act governing the practice 
of medicine in the District of Columbia and providing 
that ‘‘the degrees, doctor of medicine and doctor of 
osteopathy shall be accorded the same rights and privi- 
leges under governmental regulations.’’ 

In a number of states the law requires the inclusion 
on the State Board of Health of an osteopathic physician, 
and there inclusion in states where it is not 
required. 

Dr. Visscher lives in a land where the privilege of free 
speech and a free press is often abused because it is not 
even required that what one says or writes shall be true. 

Ray G. Huxusurt, Editor 
American Osteopathic Association, Chicago 


is such 


.... Dr. Visscher’s protest is directed to proposed 
selective service deferment changes, its import is clear 
as are the convictions of the author... 

For a scientist to attack viciously a concept about 
which he knows nothing merely suggests that he has 
stepped out of his role as a scientist and has become 
either a politician or an evangelist, in either case his 
mouthings can be discounted because they represent an 
emotional outburst and are not a product of his scientific 
knowledge. 

It so happens that the exemption of osteopathic stu- 
dents and physicians from the selective service has been 
a wartime necessity not only as a means of utilizing the 
training and skill of everyone where it would operate to 
the best advantage, which in this case was the care of 
the civilian population, but also because the medical de- 
partments of the army and navy, for reasons of their own, 
consistently refused to commission osteopathic physicians 
and surgeons as medical officers, although the congress 
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repeatedly implied its wish that they be so Commissions 
The United States Public Health Service has COM, 
sioned a few osteopathic physicians. Because of thi 
situation legislators and selective service officials Wer 
unwilling to draft a group of highly trained Personne 
badly needed, into the services as privates. 

The performance of osteopathic physicians and jing, 
tutions during the war has been most creditable. Ther 
stood up to everything asked of them and gave willing, 
as far as they were able to the war effort, without asking 
favor or special privilege. 

Osteopathic institutions are not perpetrating ‘‘a fray) 
upon a gullible public,’’ but are engaged in the serio, 
business of training physicians and surgeons, able to mog 
the general medical problems of the average patient, 

It is time that scientists shake themselves and ke 
pace with progress that is being made in allied fic, 
before expressing themselves authoritatively about they 
in terms and concepts that have long since been outgrow, 


THoMAS J. Meyers, DJ) 
Pasadena 


The type of discussion by Maurice B, Visscher, M.), 
of ‘‘Osteopathy and University Presidents’’ strikes th 
writer as unfair propaganda, and as such is out of plae 
in any scientific journal. 

The article is out of place because it is an emotion 
and untrue discussion of matters which will stand in 
vestigation in an orderly, systematic, and scientific man- 
ner. We are not interested in the thesis of anyone who 
thanks God in the market place that he is holier or mor 
learned than other men. 

There is abundant evidence that there are just as many 
pious ‘‘frauds’’ in regular practice in the allopathi 
cult as afflict the oesteopathie school of medicine. But 
unlike the gentleman we woud not be so inaccurate 0 
so uncharitable as to indict the whole allopathic cul 
because of the undoubted quacks within the fold. We 
believe that the great majority of the allopathic profes 
sion are just as scientific, just as honest, and just a 
faithful and hard working as the practitioners of tle 
osteopathic school of medicine... . 


Cyrus N. Ray, D.O., Former Member, 
Texas State Board of Medical Examiners 
Abilene, Texas 


Transposition 


I am sorry that I have to call your attention to! 
typesetter’s error in our article which appeared in tle 
January 11th issue of Science. Page 51, column 1, le 
2 and line 11 are transposed. It is easy to see how the 
error was made because both lines begin with six identicd 
characters. 

Harry Suay, M.). 
Medical Research Laboratory 
Samuel S. Fels Fund, Philadelphia 
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tnatomy as a basis for medical and dental practice. Don- text.’’ That the latter is true is immediately evident 
ald Mainland. New York: Paul B. Hoeber, 1945. upon examination of the body of the text. 

dl ins Pp. xvii + 863. (Illustrated.) $7.50. The book is divided into three major sections. Part I, 
The This textbook appears at a truly opportune time—a entitled ‘‘Aims and methods, ’’ is a short introductory 
‘me when its subject matter is being extensively re- chapter (26 pp.) which seeks to orient the reader by 
iewed (and occasionally reviled) and debated (and not giving him some history of the subject, ancient and re- 
frequently debased) by thoughtful, and thoughtless, cent, and by indicating the position of anatomy in med- 
people in and out of the teaching profession generally ical education and practice. Part II, called ‘‘General 
nd by ‘‘anatomists’’ in particular. When these views anatomy,’’ consists of 124 pages of systematics. The 
re examined with somewhat more objectivity than is body is first examined as a whole, statistically as well as 
ent. ppparent in their preparation, one is tempted to draw an _ physiologically, and then its classical parts—bones, mus- 
d ken mversimplified conclusion that anatomy is successfully cles, nerves, ete.-—are discussed, not individually, but 
i fel aught, by whatever method, only by good teachers—that, generally, with a view to establishing fundamental prin- 
~~ Bhatever the method, the bad teacher is faced with a ciples. Part III, comprising the main portion of the 
hopeless task. One inescapable fact, however, emerges book, consists of eight chapters (586 pp.) of regional 
from the polemic: Anatomy, which a century ago was anatomy, except that within each chapter covering a par- 
he most important subject of the preclinical years, faces _ ticular region material is approached systematically ; thus, 
, turbulent future and the mettle of its teachers is to be in the section on the upper limb, bones and movements 
put to rigid test; classically a study of the dead, anatomy are discussed first, with skin, muscles, blood vessels, 
, MD, Bnust be more closely related to the living. Many features nerves, ete., following in that order. 


'illingly 
/ asking 


a franj 
Serio 


to mee 


t them, 
Pgrown, 


s, D0, 


ces the bf anatomy make it a uniquely difficult subject. For ex- Seven appendices (47 pp.) give much adjuvant infor- 
E place pple, it lacks a gradual methodical buildup; the student mation on such diverse matters as radiology, reading and 


s immediately plunged into the center of an ocean of writing, postnatal ossification dates, and normal organ 


otiond Mi naterial rather than being permitted to wade in from an weights. Scattered at appropriate intervals throughout 
nd it ntroduetory shoreline, as, for instance, in organic chem- the main portion of the text are questions calculated to 
¢ mal: stry—hence the particular need for a well-oriented text. direct the student’s attention to the practical application 
ie Whi HThe effort of any anatomist to provide such is worthy of anatomical knowledge. While a number of these ques- 
r more bf the most careful scrutiny; that offered by an experi- tions, individually taken, are not above criticism, and 


puced teacher and an anatomist of broad training de- many are perhaps beyond answering in the dissecting 

| many hands thoughtful and open-minded consideration. room, as a whole they offer the student the opportunity 
pathic That Dr. Mainland is keenly aware of the present state to convert immediately a rather disjointed mass of ana- 
But HMof flux of anatomy is evident from his previous writings tomical facts into a useful body of serviceable informa- 
ate ot ind.is again emphasized in the earliest pages of this tion. Answers to these questions are provided in the 


e cult book. The author is of the obvious conviction that back of the book. An exceptionally fine classified list of 
We thanges, both in principles and in methodology, are not references is followed by the usual index. Only a rela- 
wrofes buly coming but are badly needed and should be wel- tively few (61) schematic line drawings are included in 
ist & Htomed by the profession. He advises us to look upon the — the book, since it is clearly meant to be used in conjune- 
f the Mreduction of allotted time, not with alarm, ‘‘. .. not tion with an atlas. It might be pointed out here that 
is a matter of regret, but as a challenge ...’’; to recall Fig. 52 should be corrected to show postganglionic para- 

mber, hat the chief function of medical and dental undergrad- sympathetic fibers to the heart. 


miner hate education is to teach students to educate themselves; A cursory examination of this book gives the erroneous 
0 face the fact that a large proportion of sensibly taught impression that it represents merely an adumbration of 
bnatomy is practical anatomy and that, therefore, clinical anatomy, but whereas most of the written text is pre- 
problems must be introduced, though not pursued beyond sented in a more or less synoptic form, the book is in no 
he point necessary properly to illustrate the matter in sense an expanded syllabus. While it omits much of the 


n the band. irrelevant detail of the standard descriptive anatomical 
, line The avowed purpose of the book, as stated by the text, it skillfully introduces recent pertinent advances in 
w the editor of the Medical Student Series, of which this is a both the structural an¢ functional aspects of the subject. 
ntical part, is to provide a ‘‘, . . full-bodied ‘student’ text- It should be made clear, however, that if the reader seeks 

Pook, presenting what the student has time to read, at a a concise, easily located, and reasonably complete and 
M.D. Price he can afford to pay.’’ If the reader concludes accurate description of a particular structure, he must 


tom this that the book is an inexpensive substitute for perforce turn to the ‘‘old-fashioned compendium.’’ If 


he standard type text (‘‘the old-fashioned compendium,’’ the student desires information on the external maxillary 
bs Dr, Zapffe refers to it), he will be wrong on two artery and turns to the book under review, he finds it 
ounts: the price is not low, and the editor himself tells indexed only under the B.R, term: Artery, facial; he is 
8 that it “*. , obviously will not supplant the larger then directed to four widely separated pages, where the 
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vessel is referred to, in sections, as the external maxillary 
(facial) artery. Such imperfections, if they are con- 
sidered such, are patently inherent in the form of presen- 
tation used in this book. It may be well to note at this 
juncture that the author does not feel bound by any 
single official terminology. B.N.A. terms predominate, 
though given in English form, but ‘‘. . . when B.R. 
terms are obviously better they are used, and B.N.A. 
terms are given in parenthesis. A few other commonly 
used terms are mentioned.’’ Such a liberal attitude 
toward authoritative nomenclature undoubtedly has its 
merits, particularly in an effort to get away from the 
stilted, stylized phraseology of the majority of texts; 
however, this reviewer deplores the sanctioning of such 
terms of direction as ‘‘headward’’ and ‘‘tailward.’’ 

Rather loosely-worded sentences, often introductory in 
nature, occur here and there throughout the text. To 
cite a few examples: ‘‘Right and left pleural cavities 
contain their respective lungs’’; ‘‘The pleura is smooth 
and glistening because slightly moist, to minimize fric- 
tion of lung movement’’; ‘‘Nerve fibers (autonomic) 
send no messages to consciousness’’; ‘‘ Vagi are largely 
food passage nerves. Therefore they supply air passages 
also’’; ‘*The fluid containing the ovum is squirted by 
the rupturing follicle directly into the tube which sucks 
it toward the uterus.’’ Also, in a book where purposeful 
omission of nonessential detail is an expressed policy, it 
is surprising to come upon material of such dubious value 
as a description of Gudden’s commissure, an excessively 
long discussion of Wolff’s law, an enumeration of the 
constituents of tartar, and the extraordinary mnemonic 
which reads: ‘‘ ‘Sphincter’ and ‘sympathetic’ both be- 
gin with s; therefore one might expect them to be linked; 
. but they are not.’’ While it is well recognized that the 
introduction of controversial material may, in selected 
instances, be quite justified and stimulating, it is difficult 
for the present writer to see the virtue of including in an 
anatomy text statements of debatable relevancy, some of 
which are dangerously dogmatic, if not misleading, and 
which deal with highly disputatious topics—for example: 
‘*Mental defect indicates structural defect of the brain 

. .’’; **In [heart] disease myocardial vessels grow into 
the cusps; therefore when rheumatic valvular disease is 
found, the physician should conclude that the myocar- 
dium is also infected ...’’; ‘‘Stimulation ... in man 
shows that the motor area is not always confined to the 
precentral gyrus. . . .’’ An inconclusive discussion of the 
events occurring in cardiac hypertrophy and dilation, 
following valvular lesions, and an unconvincing dismissal 
of the Purkinje fibers as significant constituents of the 
conducting system of the human heart might be added to 
the above list. 

Outright contradictions are rare in this book, but one 
might easily be led to interpret as such these sentences 
touching upon the mechanics of respiration: ‘‘In expira- 
. . the main factor is perhaps elastic recoil of the 
lung ...,’’ and, on the next page, ‘‘ Expiration results 
largely from weight of the thorax, spring-like qualities 
of costal cartilages, and some contraction of anterior 
abdominal wall muscles. ’’ 
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As is true of J. C, B. Grant’s excellent Meth, i 
anatomy, the only text remotely similar to the Dock 
under review, attention is directed primarily toward fy, 
damental principles and away from superfluous details 
The student is properly urged to conduct his dissectio, 
in a spirit of investigation. In fostering the cultivatiy, 
of independent powers of observation and in making 
clear immediately the value of information gained, thi, 
book goes a long way in encouraging the student beyond 
what Mall referred to as the first and easy step of any. 
omy—the dissection of the body—to a deeper, more pry. 
tical, and synthetic mental impression of it. No one te 
can hope to satisfy all conditions demanded by all jy 
structors in all courses, and to prognosticate the reactig, 
of students to a new text is a task for the soothsayer 
not for a mortal reviewer. Final test of any text lig 
of course, not in its review, but in the crucible of th 
classroom; this book most certainly deserves that tey 
and the thanks of the profession must go out to this~ 
and indeed to any—effort to rid the teaching of anatom 
of ‘*. . . the pernicious effect of dogmatism. . 
manifest in it than in other medical sciences.’’ 

ROLAND H. Aupey 


- Mor 


Division of Anatomy 
University of Tennessee 
College of Medicine, Memphis 


Your eyes have told me. Louis H. Schwartz. New York: 
E. P. Dutton, 1945. Pp. 208. (Illustrated.) $2.75. 


This book is not for the scientist who wants precise and 
accurate information and has the mental discipline ani 
intelligence to understand it. It is written in a free and 
easy style for the layman, and since the information it 
contains outweighs the misinformation, it will probably 
be of benefit to the lay reader. In the Preface ani 
Epilogue the author records his intentions concisely; 
‘‘The purpose of this book is to give the reader a better 
insight into one special branch of that vastly absorbing 
maze of perplexities, the human body.’’ Between thew 
two portions of the book lie 31 chapters of popular st: 
ence writing, frequently careless, usually overdramatit, 
generally trite, too often gullible. 

‘«The Siamese Twins’’ is a discussion of sympatheti 
ophthalmitis; ‘‘Cherchez la femme,’’ of gonorrheal op! 
thalmitis; ‘‘ Popeye Clinie,’’ of exophthalmos; and ‘‘Tit 
Greeks had a word for it,’’ of nystagmus. The ophths! 
mologist is shocked to find a visual acuity of 20/50 d 
scribed as 40 per cent of normal, and the psychiatris 
must be disturbed to read of hysterical blindness, usual) 
a symptom of some deep-seated difficulty, being treated 
with a placebo and some strong suggestion. The dis 
cussion of cross-eyes serves only to confirm most of the 
layman’s misconceptions regarding this condition, and i 
the extremely confused chapter on color-blindness tH 
author is as gullible as any layman regarding the typ® 
classification, diagnosis, and possibilities of curing the 
condition. 

If we accept the proposition that the best way to fig! 
rackets and charlatanry is by educating the public, th! 
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more books on technical subjects written in easy lang 
are advisable. Dr. Schwartz’s Preface is an exee 


piece of writing for the layman. It is unfortunat, ’ 
the quality of this part of the book was not contip, 


into the subsequent chapters. 


D R E CT 1 R Knapp Memorial Laboratories 
REA DER Institute of Ophthalmology 


New York City 


COLO PR] M ETE R Text-book on spherical astronomy. (4th ed.) W) 
Smart. Cambridge: at the Univ. Press; New You 

Macmillan, 1945. Pp. xii + 430. $4.75. 

The fact that this book comes out in the fourth , 
tion only thirteen years after its first publication , 
itself an indication of its usefulness. The populy 
of Smart’s text is undoubtedly due to its comprehen; 
scope. Crossing freely the traditional frontiers of sph, 
cal astronomy, the author leads the student from agy 
nomical coordinates and methods of position measure 
the study of planetary motions, stellar motions, 
binary star orbits. Included in the book are such q 
jects as the application of photography to astrononi 
measurements, the prediction of occultations and eclipy 
heliographic coordinates, etc., for which adequate tr: 
ment in textbooks has not been available. 

In a clear, fluent style the problems are skillfully ¢ 
veloped with relatively simple mathematical tools. Mu 
excellent diagrams help the understanding, and the tej 
nique of shading used for illustrating three-dimensi 
relationships is most successful. Each chapter is {i 
lowed by a set of exercises by which the student cant 
his mastery of the subject. 

While complete and rigorous treatment of all proble 
is hardly to be expected in a textbook of this kind! 
seems to the reviewer that a derivation might have lu 
given for the principal terms of precession and nutati 
This would probably have avoided a serious mistake! 
Section 134, where the semiannual term of Nutatiot! 


Here, at only $75.00 is a complete Duboscq erroneously attributed to the ellipticity of the earl 
Colorimeter which embodies en unusual combina- orbit instead of to the change in the sun’s declinatio 


co taniscep-ss, Mr mgesnanationgy seen tert radeon The fourth edition differs little from the second # 


instrument for this purpose. This precision color- f : 7 
imeter is, therefore. offered with an unbounded third except for a few corrections and changes in nul 
b bd 


challenge to a point by point comparison. eal values of constants. The use of thinner paper, 1 
ever, makes the volume more compact without impalm 


the legibility. 
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Permanently reliable, non-fading Glass Color 
Standards, the production of which was interrupted 
due to the urgent requirements of our Armed 
Forces, are now again on our production schedule, University of California, Berkeley 
and will soon be available for all popular clinical 
tests. 


R. J. TRoMru 


Write Today for Bulletin No. 250-A ° ° 
Scanning Sctence— 


Maemillan & Co. announce a work on “Social Inié 
pretations of the Principles of Mental Developme! 


INCORPORATED by Prof. J. Mark Baldwin, of Princeton, and b 
Outline of Psychology,” by Prof. E. B. Titchenet,' 


3718 NORTHERN BLVD. | Cornel University. | 
LONG ISLAND CITY 1,N.Y. —7 February |¥ 
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ELECTRON OPTICS 


AND THE 


ELECTRON MICROSCOPE 


By V. K. Zworykin, G. A. Morton, E. G. 
Ramberg, J. Hillier, A. W. Vance; all at 
RCA Laboratories, Princeton, N. J. 


This comprehensive book covers the electron 
microscope in all its phases. ‘The material for the 
book was chosen to fulfill a twofold purpose. The 
first is to aid the present or prospective electron 
microscopist in understanding his instrument and 
in using it to greatest advantage; the second, to 
present systematically the practical and theoreti- 
cal knowledge which must form the basis for further 
progress in electron microscope design. 


To this end the book has been divided into two 
parts. The first part contains descriptions of vari- 
ous types of electron microscopes together with a 
non-mathematical discussion of the electron optical 
theories on which the electron microscope is based 
and the practical information necessary for its ef- 
fective operation. ‘The second part presents a sur- 
vey of theoretical electron optics and employs 
mathematics as liberally as a methodical develop- 
ment of the subject matter warrants. ‘This treat- 
ment is intended to supplement the practical in- - 
formation of the first part and may serve as a guide 
in electron optical design. 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 
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Catalogue Corner 








Please write directly to the company indicated for any 
publication you wish mentioning the bulletin number 
and Science. Publications are gratis unless otherwise 
noted. 


Portable water bath. The Barnstead Company is now 
producing a low-cost water bath which is suitable for 
use in either industrial or educational laboratories. The 
bath has seven openings with concentric covers, and the 
outer holes are numbered for convenient identification. 
The entire exterior is of Monel Metal and the interior 
is of tinned copper. Immersion-type, electric heating 
elements provide a high heat of 1,000 watts or a low 
heat of 500 watts. Bottle-fed, the bath can operate for 
10 hours on low heat or from 4 to 5 hours on high heat. 
New water bath by Barnstead. Bulletin No. 108 SC-462. 
Barnstead Still and Sterilizer Company, Inc., 2 Lanes- 
ville Terrace, Boston 31, Mass. 


Spectrographic analysis equipment. The Jarrell-Ash 
Company has published a large brochure giving detailed 
information about its line of equipment for use in re- 
search involving spectroscopy and spectrochemical analy- 
sis in metallurgy, mineralogy, agronomy, chemistry, and 
medicine. All of the company’s instruments employ the 
stigmatic type of mounting for the grating, as originally 
suggested by F. L. O. Wadsworth. The advantages 
claimed for such granting mounting are that the spec- 
trum is anastigmatic and the design lends itself to a 
plateholder which covers an exceptionally wide range of 
spectrum at one setting. A large chart shows synopti- 
cally the main characteristics of each piece of equip- 
ment, and at the foot of each column a diagram gives 
the dimensions of the particular piece of apparatus. In 
addition to its own line of manufacture the company also 
sells the equipment of Adam Hilger of London. Spectro- 
graphic equipment. Brochure SC-462. Jarrell-Ash Com- 
pany, 165 Newbury Street, Boston 16, Mass. 


Engineering instruments. The Leupold and Stevens 
Instrument Company has sent in a copy of its catalogue 
of instruments used by hydraulicians, surveyors, hydrolo- 
gists, and meteorologists. Some of the equipment de- 
scribed is: water-level recorders; deflection meters; 
differential floats; remote registering systems; hydro- 
graphie accessories, such as USGS wire weight gages and 
sounding reels, pitot tubes and weir blades; snow-rain 
recorders; and surveying instruments. Bulletin 23 (2d 
ed.) SC-462. Leupold and Stevens Instruments, 4445 
N. E. Glisan Street, Portland 13, Ore. 


Constant vacuum control. The Wallace and Tiernan 
Company has developed an aneroid manostat for use on 
problems involving extended periods of vacuums. The 
instrument was developed to keep vacuums absolutely 
constant and to offset complications because of baro- 
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metric changes. Two ranges are available, 
vacuum systems only and the other for both , 
and pressure systems. Both are designed for ,, 
use in laboratory and industry in the ealibratiy 
testing of pressure-sensitive instruments in high 
distillation and in vacuum-tube production and pg 
The instrument can be adjusted to 0.005 inch 
cury and under normal laboratory conditions wij 
the controlled system at set pressure almost indef 
without visible deviation, regardless of changes j 
source of vacuum, pressure, or variations in barg 


vol 


pressure. Aneroid manostat, Technical Publication 
SC-462. Wallace and Tiernan Company, Belleyj 
N. J. 


Powder metallurgy. One of the newer enging 
developments is the manufacture of metal powder 
finished products or vice versa. Back of the prov 
much fundamental research, and college instructoy 
teach in the chemical engineering departments or 
opment engineers looking for economical produ 
methods will want to read this brochure. In it ay 
scribed the methods and techniques employed i 
process, the advantages and disadvantages, tog 
with the limitations of the process and numeroys 7 
cessful applications. Engineers will be particular) 
terested in the detailed specifications given for 4 
lubricating bearings. Powder metallurgy. Bros 
SC-462. Keystone Carbon Company, Inc., Saint 
Pa. 
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Vacuum pumps. The W. M. Welch Manufacte 
Company has furnished this office with a copy of ali 
let devoted exclusively to its line of Duo-Seal vam 
pumps. In addition to outlining complete specificat 
for various types of pumps, including single and? 
stage pumps, distillation pumps, and vacuum gages, ! 
are extended discussions of the principles and his 
of this type of laboratory apparatus. Perform 
curves are given, together with formulae for cal 
tions to determine load factors. Duo-Seal vacuum pi 
Brochure SC-462. W. M. Welch Manufacturing 
pany, 1515 Sedgwick Street, Chicago 10, Ill. 


Entomological supplies and equipment. A wide 1 
of necessary supplies and equipment for field and} 
ratory work by the instructor, researcher, and stué 
are described in the latest catalogue from Ward’s 
ral Science Establishment. Among the items listed 
insect-collecting equipment, insect-killing appar Le 
pinning, spreading, and mounting materials, cases ® 
boxes for displaying and storing insects, and «ali 
drawers and trays. An insert tells about a complet 
adjustable holder for microscopic study of insects. 
means of a constant axis mechanism complete dorsal! 
ventral coverage can be had, and light can be fount 
every possible angle. Entomological supplies and *" 
ment. Catalogue 455 SC-462. Ward’s Natural Sc 
Establishment, Inc., Box 24, Beechwood Station, Ro 
ter 9, N. Y. 


